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HOACHUTEJBHASA 3AIITUCKA
[IporpamMma oOmieoOpazoBaTenbHON y4eOHOU mucruminHa «MaTemaThkay NpeaHa3HadeHa
i uzydeHusa Marematuku B I'BIIOY JIO «Iloanoposkckuil MONMTEXHUYECKUH TEXHUKYM,
peanu3ytomero o0pa3oBaTelbHbIE TPOTPaMMbl CPEIHETO OO0IIeTO O0pa3oBaHUA B Mpeiesiax
OCBOCHHS OCHOBHOM mpodeccroHaabHoi obpazoBarenbHol nporpammbl CI1O (OITOIT CITO) Ha
06a3e OCHOBHOro oOmiero oOpa3oBaHMsA INPU IOATOTOBKE KBAaIM(PUIUPOBAHHBIX pabOYMX,

ClIy’KallluX U CICHHUAJIMCTOB CPCAHCTO 3BCHA.

[IporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmiero oOpazoBaHMs,
NPEIbABISEMBIX K CTPYKTYpE, COJEPKAHUIO U PE3ysIbTaTaM OCBOEHHS Y4eOHOH IUCIMITIMHBI
«MaTeMaTHKa», B COOTBETCTBUMH C PekoMeHJanusiMH TO OpraHU3alMy TOJYYEHHUS CPEIHETOo
oOmiero oOpa3oBaHMsi B TIpeaeiax OCBOEHHS 00pa3oBaTeNbHBIX MPOTPAMM CPEIHETro
Mpog)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEro OOpa30BaHUS C YYETOM
TpeOoBaHUil (enepaTbHBIX TOCYAaPCTBEHHBIX O0Pa30BaTENbHBIX CTAHAAPTOB U IOJIy4aeMOM
npodeccuu WM CHCIHATBLHOCTH CPEAHET0 TMPOPECCHOHANBHOTO 00pa3oBaHus (IMUCHMO
JlemaptameHTa rocydapCTBEHHOW IMOJUTUKU B cdepe MoAroToBKU padoumx kaapoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpaMmbl «MaTeMaTHKa» HAINpaBJIEHO Ha JOCTH)KEHUE CIEAYIOIINX

ueneii:

* obOecneueHrne chOPMHUPOBAHHOCTH TPEJICTABICHUNW O CONMAIBHBIX, KyJIbTYPHBIX U
HCTOPUYECKHX (PaKTOpax CTAHOBJICHUS MAaTEMaTHKHU;

* oOecnicueHHue copMUPOBAHHOCTH  JIOTHYECKOTO, AJTOPUTMUYECKOTO u
MaTEeMaTUYCCKOTO MBIIIJICHUS ;

* obOecnieueHne cHOPMHUPOBAHHOCTH YMEHUM MPHUMEHSTH TMOJIYYCHHBIC 3HAHUS TIPHU
peIICHUH PA3JIMYHBIX 3a]1a4;

* o0OecneyeHue CcHOPMUPOBAHHOCTH TMPEACTABICHHNH O MaTeMaTHKE KaK 4YacTH
OOIIIEYEIOBEYECKON KYJIBTYpPhl, YHHBEPCATbHOM SI3bIKC HAYKH, TO3BOJISIOIIEM
OIMHCKHIBATh M U3y4aTh pPeaibHbIC MPOIECCHI U SIBJICHUS.

B mporpammy BKIIIOUEHO coJiep)KaHHE, HalpaBlIeHHOE Ha (OpMUpPOBAHUE Y CTYJICHTOB
KOMIICTECHIIMHI, HeoOXoauMBIX s kadecTBeHHOro ocBoeHust OITOIT CIIO Ha 6a3e OCHOBHOTO
o01ero 00pa3oBaHus C TOJTYYCHHEM CPETHETO 00IIero o0pa3oBaHHs.

[IporpaMmmMa MOKET HCHOIB30BAThCS JPYTUMU TPO(ECCHOHATHLHBIMU 00pa30BaTEIIbHBIMU

OpraHU3alMsIMHU, PEATH3YIONIMMH  00pa30BaTENbHYI  IPOTrpaMMy  CPEIHETrO  OOIIero
obOpazoBanusi B mpeaenax ocBoeHus ocHoBHOW OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIETO

o0Opa3oBaHws.



1. MACIHIOPT TPOT'PAMMBI YUYEBHOM JTUCIHUIIJINHBI

1.1. O6mas xapakTepucTHKa y4eOHOH TUCHUIIMHBI «MaTeMaTuka.

Matematuka sBigercs (QyHIaMEHTaJbHOM 001eo0pa3oBaTebHOM  JUCIUILUIMHOM €O
CIIO)KMBIIMMCS yCTOHYMBBIM COJIEp’)KaHUEM M OOIMMHU TpeOOBAHUAMU K IOATOTOBKE
o0y4aromuxcs.

B poeCCUOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3aIMsIX, peann3yonmx
o0pa3oBaTeNbHYI0 MPOTpaMMy CpeaHero oomero oOpa3zoBanus B mpezaenax ocBoeHust OITOIT
CIIO na 06a3e OCHOBHOrO oO0Omero oOpa3oBaHMs, H3yUYEHHE MATEMaTHKH HMMEET CBOU
0COOEHHOCTH B 3aBUCUMOCTH OT NMpoduiIst mpohecCUOHAIBLHOI0 00pa30BaHUsL.

[Tpu ocBoenun mnpodeccuit CIIO u cnemmansHoctelt CIIO TexHuyeckoro mpoduieit
npodeccuoHanpHOro 00pa3oBaHMsl MaTeMaTHKa u3ydaercs Oosiee yriyOiaeHHO, Kak npoduabHas
yueOHasi JMCUUWIUIMHA, YYHUThIBaromas crneudduky ocBauBaeMmblx mpodeccuit  wium
CIeLUaIbHOCTEH.

OTO BBIpAXAeTCsI B COJACPKAHUU OOYYEHUS, KOJIMYECTBE YacOB, BBIJACIISIEMBIX HA M3Y4YCHHE
OTACTBHBIX TEM TIPOTPaMMBI, TIyOMHE WX OCBOCHHUS CTyACHTaMH, OOBEME W XapakTepe
MPAKTUUECKUX 3aHATUH, BUIaX BHEAYJUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO61ue neny u3yyeHust MaTeMaTUKU TPAJAULIMOHHO Peau3yl0TCs B UEThIPEX HalpaBJICHUX:

1) obriee mpecTaBIeHe 00 HISSX U METO/IaX MAaTEMATHKU;

2) UHTEIJIEKTYaJIbHOE Pa3BUTHE;

3) oBnazeHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;
4) BocUTaTeIbHOE BO3CHCTBHE.

[Tpodumnmzanus neneil MaTeMaTH4eckoro o0pa3oBaHus OTpakaeTcs Ha BHIOOpE MPUOPUTETOB
B OpraHu3anuu ydeOHOW JedaTenbHOCTH oOydaromuxcs. [ TexHuueckoro mpodus
npodeccnoHanbHOr0 00pa30BaHUs BHIOOpP IieNiel CMEIIaeTcsi B MparMaTu4eckoM HaIlpaBJICHUH,
npegycMaTpUBaloOIleM YCHJIEHHE M  paclIMpeHHe MPHUKIAAHOTO XapakTepa H3y4eHUs
MaTeMaTHKH, MPEUMYIIECTBEHHONH OpUEHTALMN Ha AITOPUTMUYECKUN CTHIIb MO3HABATEIbHON
JeSTebHOCTH.

W3ydyeHue maTeMaTWKH Kak NpoQuibHON 001eo0pa3oBaTeabHON yuyeOHON JHUCHUIUIMHBI,
yuuThIBarolen cneunduky ocBamBaeMmbix cryaeHTamu npodeccuit CIIO wnu crnenuanbHOCTH
CIIO, obecrieunBaeTcs:

* BBIOOPOM PA3IMYHBIX TOJXO/IOB K BBEICHUIO OCHOBHBIX TIOHSITHIA;
* ($OpMHpPOBAHHEM CHCTEMBI YUeOHBIX 3a/IaHHK, 0OecTieurBaromuX dPHEKTUBHOE

OCYIICCTBJICHUC BbI6paHHLIX LCJICBBIX YCTAHOBOK;



e o0orameHueM CHEeKTpa CTWiIed ydeOHOW JIesSTeNbHOCTH 3a CYEeT COTJIaCOBaHUS C
BEIYIIUMHU  JCSATCILHOCTHBIMH  XapaKTEpPUCTUKAMH  BBIOpaHHON  mpodeccuu
(cIenMaNbHOCTH).

[IpodunpHas cocTaBistonas OTpaXkaeTcsl B TPEOOBAHUAX, K MOATOTOBKE 00YYaIOUINXCS B
YJacTu:

* 0OuIeH CUCTEMBI 3HAHUM: CO/IepKATEIbHBIC PUMEPHI UCTIOIB30BAHUS MATEMaTHUYECKUX
UJEeH U METOJIOB B MPO(PECCHOHAIBHON JEATETHHOCTH;

* yMEHUi: pa3nuyue B ypoBHE TPeOOBaHMIA K CIOKHOCTH MPUMEHSIEMBIX aIrOPUTMOB;

* MPaKTUYECKOTO MCIOJB30BaHUS MPUOOPETCHHBIX 3HAHUN U YMEHUI: HHIUBUAYaTHHOTO
y4e0HOTrO0 OMbITa B  TIOCTPOCHWH  MATEMAaTHUYECKHX  MOJEJCH,  BBITOJIHEHUU
HCCJIEIOBATEIbCKUX MPOEKTOB.

*  «MaTemaTthka s TPOodECCHOHANBHON AESTeNbHOCTH», T.€. CTYICHT IMOJIy4aeT
BO3MOXKHOCTh M3YYHTh MAaTeMAaTHKy Ha ropaszio 0ojiee BHICOKOM YPOBHE, YTO CO3JIACT
dyHIaMEHT i1 JAIBHEWIEr0 CEephe3HOr0 W3YyUYeHUS MaTEeMAaTHKH B OOY4YCHHH
npodeccuu WM CHelHaaIbHOCTH.

Takum oOpa3zoMm, peanuzanusi CoOJACpKaHUS Yy4eOHOW JTUCIHMIUIMHBI OPHUEHTUPYET Ha
MPHOPUTETHYIO POJIb TPOIECCYATbHBIX XapaKTEePUCTUK Y4eOHON paboOThl, 3aBUCAIIMX OT
npoduist mpodeccuoHaIbHOTO 00pa30BaHMs, TOJYUYEHUS OIbITa UCIOJb30BAaHUSI MaTEMAaTUKU B
COJIEPKATEIBHBIX M MPOGECCHOHATHHO 3HAYMMBIX CHUTYalUsSX IO CPAaBHEHHIO C (hOopMajbHO-
YPOBHEBBIMH PE3yJIbTaTUBHBIMH XapaKTEPUCTHKAMU O0yUEHUSI.

Conmepxanue y4eOHOM AMCHUIUIMHBI pa3paboTaHO B COOTBETCTBHH C OCHOBHBIMH
COJIEPKATEIIBHBIMU JINHUSAMU 00y4eHUsI MaTeMaTHKE:

* anreOpanueckas JIMHUS, BKJIIOYAIONIAsi CUCTEMAaTH3alMI0 CBEIEHUH O YHClaX; U3y4YeHHe
HOBBIX U 0000I1IeHHe paHee U3yUEHHBIX onepalnii (BO3BEIEHUE B CTEIIEHb, U3BJICUCHHE
KOpHSI, Jorapu(MUpOBaHHUEe, CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC U OOpaTHBIE K HUM);
M3YYCHUE HOBBIX BHUJOB YHCJIOBBIX BBIPOKEHUN U (OPMYI; COBEPIICHCTBOBAHHE
MPAKTHYECKUX  HABBIKOB WM BBIYACIUTEIBHOW  KYJIBTYPBI,  paclIMpEeHUE |
COBEpIIIEHCTBOBAaHME alreOpanyeckoro ammapara, c(GOpMHpOBAaHHOTO B OCHOBHOI
IIKOJIE, ¥ €T0 MPUMEHEHUE K PEIICHUI0 MAaTEMAaTHUECKUX U MPUKIIAIHBIX 33124,

* TEOPETUKO-(OYHKIMOHATbHAS JIMHUS, BKIIOYAONIAsl CUCTEMATH3AIMI0 U PACIIUPEHUE
CBeJICHHN O (YHKIUSIX, COBEPIICHCTBOBAHUE TIpaUUeCKHX YMEHHWH; 3HAKOMCTBO C
OCHOBHBIMH HJIESIMU M METOJIaMU MAaTeMaTHYEeCKOTo aHaiu3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh dJJEMEHTapHble (YHKIMM W pemaTh NPOCTEHIINE TeOMETPUUYECKUE,

¢du3uueckue u qpyrue NpUKIaIHbIe 3a/1a4H1;



* JHMHUSA YypaBHEHUH W HEPABEHCTB, OCHOBAaHHAas Ha IOCTPOCHHWU U HCCIIEJOBAHUHU
MaTeMaTHYeCKUX MOJIENel, Iepecekaronascs ¢ anredpandeckol M TEOpETUKO-
(GYHKIIMOHATHHON JTMHUSAMHU M BKITIOYAOIIAs Pa3BUTHE U COBEPIICHCTBOBAHNE TEXHHUKH
anrebpanveckux NpeoOpa3oBaHUM MM pelIeHHs] YpaBHEHUN, HEPaBEHCTB U CHCTEM;
¢dopmHpoBaHUE CHOCOOHOCTH CTPOMTH M MCCIEAOBATH MPOCTEHIINE MaTeMaTHYecKue
MOJICNI TIPH PEHICHWH MPUKIAJHBIX 3a]ad, 3a1a4 M3 CMEXKHBIX U CIEIHaIbHBIX
JVICTIATUINH;

* TreoMeTpHuuecKas JTUHMS, BKJTIOYAIOIIast HaTrJIsAHbIE MPEeJICTaBICHUS 0
IPOCTPAHCTBEHHBIX (UIrypax M M3YYEHHE HUX CBOMCTB, (pOpMHUpOBaHHE M pPa3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAXXKEHUS, PAa3BUTHE CIIOCOOOB T'€OMETPHUYECKUX H3MEPEHHH,
KOOPJWHATHOTO W BEKTOPHOTO METOOB JUISI PEIICHUS MaTEMAaTHICCKUX W TIPUKIATHBIX
3ajady;

* CTOXacTUYecKas JMHUS, OCHOBAaHHAs HA Pa3BUTUH KOMOMHATOPHBIX YMEHU,
MPEJICTaBICHUN O BEPOSTHOCTHO-CTATHCTUIECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIETO
MUpa.

[Ipu u3yueHnn mMateMaTuku OOJIbIIIOE BHUMAaHUE YJIENsIeTCs Pa3BUTHI0O KOMMYHUKATUBHBIX
yMmeHuil (opMynupoBaTh, apryMEHTHPOBAaTh M KPUTHKOBATh), (HOPMUPOBAHHUIO OCHOB
JIOTHYECKOTO MBIIIICHUS B 4YacTH TPOBEPKHM HWCTHMHHOCTH W JIOKHOCTH YTBEP)KICHHH,
MOCTPOCHHS TIPUMEPOB U KOHTPIPUMEPOB, LEMOYEK YTBEPKICHUN, (POPMYITMPOBKH OTPUIIAHHH,
a TaKkke HEOOXOMUMBIX U JIOCTAaTOYHBIX YCJIOBHHA. B 3aBHCHUMOCTH OT YpPOBHS HpPOrpaMMBI
OoJibllle WM MEHBIIIE BHUMAHUS YAEISIETCS YMEHHIO paboTaTh MO aJrOPUTMY, METOJIaM MOMCKa
aJITOPUTMA M OTIPENICIICHUIO TPAHUI] IPUMEHUMOCTH JITOPUTMOB.

B npumepHOM TeMaTHdecKoM ITaHe MPOrpaMMbl yUeOHBIH MaTepuan MpeACTaBiIeH B popme
YepeayIolerocss pa3BepThIBAHUS OCHOBHBIX COJEpPXKATENbHBIX JHHUNA (alreOpandeckow,
TEOPETUKO-(PYHKIMOHAIBHOM, YpaBHEHUH M HEPaBEHCTB, T'€OMETPUYECKOM, CTOXacCTUYECKOIl),
YTO TO3BOJISIET TMOKO HCIIOJIb30BaTh MX PACIONIOKEHHE M B3aUMOCBSI3b, COCTABIATH pPabOumii
KaJIeHJapHbIA IUIaH, MO-pa3HOMY depedysd ydeOHble TeMbl (TJIaBbl Y4eOHHKa), YUYUTHIBAS
npodmibk npodeccuoHaIbHOTO o0pa3oBaHus, crenuduky ocBamBaemoir mpodeccuu CIIO wmmum
cneuuanbHoctd CIIO, riyOuHy u3y4deHHs Marepuana, YpoOBEHb IOJTOTOBKU CTYJCHTOB IO
TIPEIMETY.

N3yuenne o01eo0pa3oBaTeIbHON YUeOHOM MUCIMIUIMHBI «MaTemMaTHKa» 3aBepIIacTCs
MOJIBE/ICHUEM UTOTOB B (pOpME DK3aMeHa B paMKaX MPOMEKYTOYHON aTTeCTallud CTYACHTOB B
nporiecce ocBoeHus: ocHoBHoi OITOIT CITO ¢ nomyyeHneM cpeHero ooIero oopazoBaHHus.

1.2. MecTo AUCHUIIMHBI B CTPYKType OCHOBHOI NMpo(eccHoHAILHOI 00pa3oBaTeIbHOI

NPOrpamMMbl: TUCIHUIUIMHA SBJSETCS NMPOPMIBHON M BXOAMUT B COCTaB OOIIE00pa30BaTEIbHOIO
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LUKIIA.
1.3. Ilianupyemble pe3yabTaThbl 0CBOCHHS JUCIHUIIHHBI.

OcBoeHue coaepkaHus y4eOHOW  mucruIuimHbBl  «MaTtemaTtuka»  obOecreunBacT
JOCTHKEHHE CTYAEHTaMU CJIEIYIOIINX PE3yJIbTaTOB:

JIMYHOCTHBIX:
— c(hOPMHUPOBAHHOCTh MPEJICTABICHUA O MaTEeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CPENICTBE MOJICITUPOBAHMS SIBJICHUH U TIPOIIECCOB, UACIX U METOJaX MATEMATHKH;
— TIOHMMaHWEe 3HAYMMOCTH  MaTE€MaTUKH Uil  HAay4YHO-TEXHUYECKOTro  Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTU OOIIEYeIOBEYECKOW KYIbTYPBI
yepe3 3HAKOMCTBO € UCTOPUEN Pa3BUTHSI MAaTEMATUKH, 3BOJIFOLIUEH MAaTEMATHUYECKUX UJIEH;
— Ppa3BUTHE JIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHHUS, aNTOPUTMUYECKON
KyJIbTYpbl, KPUTHYHOCTH  MBIIUJICHUs HAa  YpPOBHE, HeoOXoaumMoMm Ui Oyayrieit
npoecCHOHANBEHOM NeTENbHOCTH, I MIPOJOIKEHHUST 00pa30BaHus U caMo00pa30oBaHMs;
— OBJIaJICHUE MATEeMAaTHYECKUMHU 3HAHUSMHU M YMEHUSIMU, HEOOXOJUMBIMU B IOBCEIHEBHOU
KU3HHM, JJIS OCBOCHHS CMEXKHBIX €CTECTBCHHO-HAYYHBIX JIUCHUIUIMH ¥ JUCHUTUINH
npodecCHOHaNbHOrO IUKJIA, A TOJdydeHHs oOpa3oBaHUS B 00JacTsIX, He TpeOYIOIUX
yIIyOJIeHHON MaTeMaTU4eCKON MOATOTOBKY;
— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MIPOTSKCHUH
BCEH JKM3HHW; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBHUIO
YCHEIHOM npodeccuoHalbHOM U 001IECTBEHHON eI TeNbHOCTH;
— TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSTEIILHOW TBOPUYECKON U OTBETCTBEHHOH JEATEIHHOCTH;
— TOTOBHOCTH K KOJUICKTUBHOU pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-HCCNEe0BaTENbCKOM, TMPOEKTHOM U  JIpPYyrMX BHJAX
NEeSATENbHOCTH;
— OTHOIIeHHE K TPOGECCHOHATBHON NEATENIHHOCTH KaK BO3MOXXHOCTH YYacTHUsS B PEUICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITEJIbHO ONPENEIATh LEIU ACSITEIbHOCTA U COCTABJIATH IJIaHbl 1E€ATEIbHOCTH;
CaMOCTOATENIbHO  OCYILIECTBISATh, KOHTPOJUPOBAaTH U  KOPPEKTUPOBATh  ACSATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIS TIOCTHKEHUS MTOCTABJICHHBIX 1IEJIEH U pean3aiiin
TJIAHOB JICSITEIBHOCTH; BRIOUPATH YCIICITHBIE CTPATETHH B PA3TMYHBIX CUTYAIIUAX;
— YyMEHHE TPOIYyKTUBHO OOIIAThCA W B3aMMOJACKCTBOBATH B IPOILIECCE COBMECTHOM
NESTeNbHOCTHA, YYHUTHIBATh TMO3WUIUM JPYTUX YYACTHUKOB JIEATEIBHOCTH, J(PPEKTUBHO

pa3perath KOHQIUKTHL;



— BJIaJICHHE HaBbIKAMHM [IO3HABATEJIbHOM, Y4eOHO-HCCIENIOBATEIbCKOW M MPOEKTHOM
JESTeNbHOCTH, HaBBIKAMH  paspelieHHus MpoOiieM; CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATEIILHOMY ITOMCKY METOJIOB PEHICHUS NMPAKTHYECKHUX 3a7ad, IPUMEHEHHIO Pa3IN4HbIX
METOJIOB IO3HAHUS;
— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENbHOW HH(pOpPMAIMOHHO-TI03HABATEIHLHON
JESTeNbHOCTH, BKIIIOYAas YMEHHE OPUEHTHPOBATHCS B PA3UYHBIX HMCTOYHHKAX HH(POpPMAIINH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO, MOIYYaeMYI0 U3 Pa3IUYHBIX
HUCTOYHHUKOB;
— BJIAJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3J1ararb CBOKO TOYKY
3pEHUs, UCIIOJIB30BATh aJICKBaTHBIC SA3BIKOBBIE CPEICTBA;
— BJIaJICHUE HaBbIKaMH MO3HABaTEIbHON pediekcun KaKk OCO3HAHMS COBEPIIAEMBIX JEUCTBUN U
MBICIIUTENIBHBIX ITPOLECCOB, UX PE3YJBTATOB U OCHOBAHUI, IPAHULl CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [T03HABATENIBHBIX 33J1a4 U CPEACTB Ul UX JOCTHKEHUS,
— IIeJIEYCTPEMIIEHHOCTh B IOMCKaX M NPUHATUU PEIIEHUH, COOOpPa3sUTEIbHOCTh M MHTYULMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEJICTABICHUN; CHOCOOHOCTH BOCIHPHUHHMMATH KpacoTy U
TapMOHMIO MHPA;

NpeIMeTHbIX:
— c(OPMHUPOBAHHOCTH IMPEICTABICHUM O MaTeMaTHKE KaK 4aCTU MHPOBOM KyJIbTYpbl U MECTE
MaTeMaTHKH B COBPEMEHHOM LUBUIIM3AIMH, CIIOCO0axX OMMCaHUs SIBICHUH pealbHOrO MUpa Ha
MaTEMaTHYECKOM SI3BIKE;
— c(OpPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTHMYeCKHMX MOHATHSAX Kak BaXKHEUIINX
MaTE€MaTHUYECKUX MOJEIAX, TO3BOJSIOIINX ONUCHIBATh U U3Y4aTh Pa3HbIE IIPOLIECCHI U SIBJICHNUS,
ITOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPHI;
— BJAJEHUE METOJAMH JOKA3aTEeJIbCTB M aJITOPUTMOB pELICHHs, YMEHHE HX IPHUMEHSATH,
IIPOBOJUTH JJOKA3aTEIIbHbIC PACCYKICHUS B XOJI€ PELICHUS 3a/1a4;
— BJAJACHHME CTAaHAAPTHBIMU IIPUEMAaMM pELICHUsS pPALMOHAIBHBIX M UPPALHOHAIBHBIX,
MTOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHII W HEPABEHCTB, MX CHCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHCJIE JUIsl TOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMM PELICHUSI YPABHEHUN U HEPABEHCTB;
— c(hopMUPOBAHHOCTH TPEACTABICHUI 00 OCHOBHBIX MOHATHIX MAaTeMAaTHYECKOTO aHAN3a U UX
CBOMCTBAxX, BIAJCHME YMEHHEM XapaKTepHU30BaTh IMOBeJIEHUE (YHKIMHA, HCIOIb30BaHHUE
IIOJIyYE€HHBIX 3HAaHUH JJIsl ONIMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;
— BIJAQJCHUE OCHOBHBIMU IIOHATUAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOHCTBAxX; C()OPMHPOBAHHOCTh YMEHUSI paciO3HABATh T€OMETPUUIECKHE

¢burypsl Ha uepTexax, MOJENSX U B pealbHOM MHpE; MPUMEHEHHE H3YUYCHHBIX CBOMCTB
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reoMeTpudeckux ¢Guryp u GopMyn ISl pelIeHHs TEeOMETPUYECKHX 3aJady W 3aJad C

MPAKTUYECKUM COAECPKAHUEM;

— c(hOpPMHUPOBAHHOCTh TIPEJICTABIICHUNA O TPOIECCAX U SBJICHUSAX, UMCIOIIMX BEPOSTHOCTHBIN

XapaKTep, CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B pEaTbHOM MHUPE, OCHOBHBIX MOHATHUAX

JJIEMEHTAPHOW TEOPUM BEPOATHOCTEM; YMEHUH HAXOAWTh M OLEHUBATh BEPOSATHOCTU

HACTYTUICHHUS] COOBITHI B MPOCTEHIITUX MPAKTHUECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTUKU

CITy4ailHBIX BEJIMYHH;

— BJAQJCHUE HAaBBIKAMHU HCIIOJIb30BAHMS TOTOBBIX KOMIBIOTEPHBIX MNPOrpaMM IPU pEUICHUH

3a/1ad4;

— ¢(hOpMUPOBAHHOCTH TPEJCTABICHUA O HEOOXOJMMOCTH JOKa3aTelbCTB IMpH OOOCHOBAHHU
MAaTeMaTUYECKUX YTBEPKIACHUM;

— c(OpMHUPOBAHHOCTh MOHATUWHOTO ammapara MO0 OCHOBHBIM pasfieliaM Kypca MaTeMaTHKWU;
3HaHUW OCHOBHBIX TE€OpeM, (GOPMYN U YMEHHM UX MPUMEHSTh; YMEHUS TOKA3bIBATh TEOPEMBI
Y HaXOJIUTh HECTAH/IAPTHBIE CTIOCOOBI pEIICHUS 3a/1a4;

— c(hOpPMHUPOBAHHOCTh YMEHUN MOJICITUPOBATH PeabHbIC CUTYyAIlNH, UCCIIEIOBATh TTOCTPOCHHBIC

MO/IETIN, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIIbTAT;

COBOKYNTHOCTb JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB POPMHUPYIOT OOIIHE

KOMIICTCHIIN U 06yanOH_[I/IXC${.
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2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOW JUCIUILIMHBI

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HOI padoThl

Bupa yueOHoi# padoThI Oovem uacos
CnennanbHOCTS: CrnennanbHOCTH:
09.02.06 «CeteBoe u
38.02.05
CUCTEMHOE
«ToBapoBenenue u
aJIMMHUACTPUPOBAHHE»
AKCIIEPTU3A KauecTBa
NOTPEOUTETHCKUX
TOBapOBY
23.02.03
«TexHuueckoe
o0cyKUBaHUE U
PEMOHT
aBTOMOOMIIEHOTO
TPaAHCIIOPTa»
MakcumanbHas yueOHast Harpy3ka (Bcero) 248 306
OO0s3arenbHass ayauTopHas ydyeOHas Harpyska 234 236
(Bcero)
B TOM YHCIIE:
MPAKTUYECKUE 3aHITHUS 140 140

HToroBas arrecranusa B (])opMe RUCBMEHHO20 IK3AMEHA

2.2. Copepxanue y4eOHOM TUCHUIINH
Beenenue

MaremaTrKka B HayKe, TEXHHKE, YKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSX U MPAKTUYCCKOMN
nestenpHocT. Llenmu u 3amaum u3yuyeHWs MareMaTHKU mpu ocBoeHuu mnpodeccuit CIIO u
crneransaocter CIIO.

AJITEBPA
Pa3BuTHe NOHATHA O YHCTIE

Lenbie w panuoHanbHble YHcHA. JICHCTBUTENBHBIE YHCIA W JCWCTBUSA HAJ HUMH.
[IpubmkeHHbIE  BBIYUCICHHS W TMOTPEHOCTH.  [IOHATHS ~ KOMIUIEKCHOTO  YHCIA.
I'eomeTpuyeckass HMHTEpHpeTanys KOMIUIEKCHOro uucia. Apudmerndeckue eHCTBUS HaJ

KOMIIJICKCHBIMH 4YHUCJIaMU.

Kopuu, crenenu u jorapugmbi
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Kopuu u crenenn. KopHu HarypanbHOW CTENEHM W3 4Mciaa M UX cBoicTBa. CreneHu c
paloHaIbHBIMU TOKA3aTEIsIMU, UX cBOWCTBA. CTENEHU C JEHCTBUTEIIBHBIMH MOKA3aTEIsIMU U
UX CBOMCTBA.
Jlorapudm. Jlorapudm umcaa. OcHoBHOE JorapuPMUYECKOE TOXISCTBO. JlecATHUHBIC H
HaTypajbHble Jorapudmbel. IlpaBuna geiictBuii ¢ sorapudmamu. Ilepexoq Kk HOBOMY
OCHOBAHMIO.
IIpeoOpa3oBanue ajredpamveckux  BbIpaskeHuil. [IpeoOpa3oBanue  parMOHAIBHBIX,
UPpalMOHATIBHBIX CTETIEHHBIX, TOKA3aTeIbHbBIX U JIOTapU(PMUUECKUX BBIPAXKECHUH.
Ilpakmuueckue 3anamus
Apudmernueckue ASHCTBHUS HAJ YUCIaMH, HaX0XJICHHE MPHOIMKEHHBIX 3HAYEHUI BEIIMYUH U
MOTPEIIHOCTe  BbIUMCICHUH (aOCONIOTHOM M OTHOCUTENIbHOI), CpaBHEHHME YHMCIIOBBIX
BBIpQKCHUI. BblunciieHne M cpaBHEHHE KOpHEH. BrINonHEHMe pacyeToB ¢ paauKagamH.
Pemenne mppauyoHanpHbIX ypaBHEHUH. HaxoxkaeHue 3HAYCHUH CTENEHEH C palMOHaIbHBIMHU
nokazarensiMu. CpaBHeHue creneHeil. [IpeoOpa3zoBaHus BbIpaXXEHHM, cOAepkKalllUX CTENEHH.
Pemenne nokazaTenbHbIX ypaBHeHHH. HaxoxneHue 3HadeHHit sorapudma 1no mpousBOILHOMY
ocHOoBaHuto. Ilepexoxm oOT OOHOro OCHOBaHUSA K JpyroMy. BerunciaeHue U cpaBHEHHE
norapu¢pmoB. JlorapupmupoBaHue W MOTEHIMpPOBaHWE BbIpaxkeHud. [IpubnmxeHHble
BBIYUCIICHHSI U PEUICHHUS IPUKJIAIHBIX 3a/1a4. Pemene morapupMuuecKux ypaBHEHHUH.
OCHOBbBI TPUTOHOMETPUU
OcHOBHBIE NIOHATHS
Panuannas mepa yriia. BpamarensHoe nBukenne. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCJIa.
OcCHOBHbBIC TPUTOHOMETPHYECKHE TOKAECTBA.
®opmynsl npuseneHus. PopMyinsl croxeHuss. Popmynsl yiBoeHHs. POpMysbl MOJOBUHHOTO
yraa. IIpeoOpa3zoBaHus NpocTEHIINX TPUTOHOMETPUUECKUX BblpakeHHH. I[IpeoOpazoBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKLUH B MPOU3BE/ICHHE U IPOU3BEACHUS B cymMMy. BripaxkeHue
TPUTOHOMETPUYECKHX (PYHKIMH Yepe3 TAaHTE€HC MOJIOBUHHOTO apTyMEHTa.
Tpuronomerpuyeckue ypaBHeHHs] U HEPABEHCTB
[Ipocreiimme  TpuroHomeTpuyeckue  ypaBHeHus.  [Ipocreiimme  TpUrOHOMETpPHUYECKHE
HEPaBEHCTBA.
OOpaTHble TPUTOHOMeTpHYeCKHe (PYHKIHMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Ilpakmuueckue 3anamus.
Paguansblii MeTOn M3MEpPEHMsI YIJIOB BpAIlCHHsS U CBSI3b C IpagycHOM Mepol. OCHOBHBIE
TPUTOHOMETPUYECKHE TOXIECTBA, (DOPMYJIBI CIOXKEHHUS, YJBOCHHUS, NMpeoOpa3oBaHUE CYMMbI

TPUTOHOMETPUUECKUX  (QYHKIMM B  NpPOM3BEIACHHME, IpPeoOpa3oBaHHWE  IPOU3BENEHUS
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TpUrOHOMETpUYecKHX (YHKUMHA B cymmy. IIpocteiimme TpuUroHOMETpUYECKHE ypaBHEHUS WU
HepaBeHCTBa. OOpaTHbIe TPUTOHOMETpUYEeCKHe (DYHKIIMU: apKCUHYC, apKKOCHUHYC, apKTaHTeHC.
DYyHKIUH, UX CBOICTBA U rpapuKH
@®ynknun. O0nacTe ompeneneHuss U MHOXKECTBO 3HAYeHMH; rpapuk (YHKLIUH, MTOCTPOEHHE
rpaduKoB (pyHKIMIA, 3aJaHHBIX PAa3TMYHBIMU CIIOCOOAMHU.
CsoiictBa  ¢yHkuumu.  MOHOTOHHOCTb,  YETHOCTb,  HEUYETHOCTb, OTPaHUYEHHOCTb,
nepuoAnYHOCTh. [IpomMexxyTku Bo3pacTaHuss U yObIBaHMS, HauOosblliee W HaWMEHbIIee
3HAYEHUs, TOYKH HKCTpemMyMma. ['padudeckas uutepnperauus. Ilpumepbl (QyHKIMOHAIBHBIX
3aBUCUMOCTEH B peaJbHBIX IpOlEccax U SBJICHUAX. ApHUPMeTHUYeCKHe Omepaluu Haj
¢ysakuusamu. CrnoxxHast pyHKIus (kommosuius). [loHsTHe 0 HenpepbHIBHOCTH (PYHKIIUH.
Oopartnbie ¢Qynknun. OOnacTe ompeneneHuss W 00JlacTh 3HAYEHWW OOpaTHOW (yHKIUH.
I'paduk obpaTHO# GHyHKIIUH.

Cmenennbvle, nokasamesnbHnbvle, 102apu@muyeckue u - mpuzoHomempuyeckue QynKyuu.
Omnpenenenust GyHKIMH, UX cBoiicTBa U rpaduku. [IpeodpasoBanus rpadukos. [lapamiensHbIit
MIEPEHOC, CUMMETPUSI OTHOCUTEIBHO OCEH KOOpAMHAT M CHMMETpPHS OTHOCHTEIBHO Hadaja
KOOpJMHAT, CHMMETPHsI OTHOCHUTEIBHO MNPSAMOM y = X, PAacTsHKEHHE M C)KaTUEe BIOJb OCEH
KOOPJIMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEN MEXKJy IEPEMEHHBIMHM B pEaJbHBIX NPOLECCaX M3 CMEXHBIX
mucuuiuinH.  Onpenenenue  QyHkumil. Iloctpoenme wu  yreHue rpadukoB  (YHKUIHMH.
HccnenoBanne Qpynkiuu. CBOWCTBa JIMHEHHOM, KBaJAPaTUYHON, KyCOUHO-TMHEHHON U JpOOHO-
nuHelHoU QyHKImMi. HerpepriBHBIE 1 epuoanueckue ¢pyHkuun. CBONCTBA U TpaduKu CHHYCA,
KOCHMHYyCa, TaHreHca M KortaHrerca. OOparnele ¢yHkuun u ux rpaduku. OOpaTHbIe
TpuroHoMmerpuueckue (Qynkuuu. IIpeoOpaszoBanus rpaduka ¢yHkuuu. [apmonuueckue
kosiebanus. [lpuxiagnbie 3amaun. [lokazaTenbHble, JorapugMuyeckue, TPUTOHOMETPHUUECKUE
YpaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
ITocnenoBareabHocTu. CrocoObl 3afjaHus M CBOMCTBAa YHMCIOBBIX IOCIEI0OBATEIbHOCTEH.
IlonssitTne o mpenene nocnepoBarenbHOCTH. CyleCTBOBaHME  IIpelena MOHOTOHHOM
OTpaHUYEHHON TocaenoBaTebHOCTH. CyMMHUpOBaHUE IOCIENOBaTeIbHOCTEH. beckoHeuHo
yObIBaroIasi reoMeTpuiecKkasi IporpeccHs U ee CyMMa.

IIpousBoanas. [loHsTue o Mpou3BOIHON (YHKIMH, €€ FEOMETPUUECKUI U (PU3HMUECKUI CMBICI.
VYpaBHeHHE KacaTenbHOU K TpaduKy GyHKIMU. [Ipon3BOHBIE CyMMBI, pa3HOCTH, TPOU3BEICHNU,
yacTHble. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIWMHA. [IprMeHeHHe NPOWU3BOAHON K

uccienoBanuio (GyHKIUH U moctpoeHuto rpaduxo. IlpomsBoanbie oOpaTHOM (yHKUIUU U
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KoMro3uiuu (yHkuuu. [IpuMepsl HCNOIB30BaHUS POU3BOAHOM Il HAXO0XKJICHHS HAMITYYIlIero
pelieHns B NMPUKIATHBIX 3a/1adax. BTopas mpou3BomHas, ee reoMeTpUYecKUid U (U3NIECKUit
cMbicia. HaxoxaeHue ckopocTH A mpoliecca, 3aJaHHoro (popmysioi u rpadukom.
IlepBooOpa3nasi u wuHTerpaji. IlepBooOpa3Hble M MHTErpajll OCHOBHBIX 3JIEMEHTapHBIX
¢yskuuu. IpumMeHeHne onpeeNeHHOro HHTerpaja A HaXOXKACHUS IJIO0IIA N KPUBOIUHEHHON
tpanenuu. ®opmyna Herorona—IJleiioanna. [Ipumepsl mpuMeHeHus: MHTETrpajia B (DU3MKE U
TE€OMETPHH.

Ilpakmuueckue 3anamus
YucnoBas  MOCIENOBATENbHOCTh,  CIIOCOOBI €€ 3aJaHus,  BBIUMCICHUS  YICHOB
nocienoBarenbHOCTU. [Ipenen mocaenoBarenbHOCTH. beckoHEUHO yObIBarOImasi reoMeTprIecKas
nporpeccusi. IIpons3BomHas: MeEXaHMYECKMHM M TE€OMETPUYECKHMH CMBICI IPOU3BOJIHOM.
VYpaBHeHue kacatenbHOW B 00memM Buje. [IpaBuna u dhopmynsl nuddepeHnrupoBanus, Tadaua
MIPOM3BOJIHBIX 3JeMEHTapHbIX (QyHKIu. VccnenoBanue (QyHKIMM ¢ TOMOIIBIO HMPOU3BOJHOM.
Haxoxxnenne HanOobIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAaJIbHBIX 3HAYEHUH (YHKIUH.
Wurerpan u nepBooOpa3Has. HaxoxkaeHue ONpeneneHHOT0 W HEONpeAesIeHHOro HWHTerpana.
Teopema Hrrotona—JleitOnuna. IlpumeHenne naTerpaisa K BHIYUCICHUIO (PU3MUECKUX BETUYUH

M IJIOIIAJIEH.

YPABHEHUSA U HEPABEHCTBA
YpaBHeHuss M cuUCTeMbl ypaBHeHMi. PanuoHaibHblE, HppAallMOHAJIBHBIE, NOKA3aTelbHbIE U
TPUTOHOMETPUUECKUE YPAaBHEHUS W CHUCTEMBl. PaBHOCHIBHOCTb YpaBHEHHH, HEPAaBEHCTB,
cucreM. OCHOBHbIE NpPHUEMbl HMX pELICHHs (Pa3iIoKEHHUE HAa MHOXKUTEIH, BBEJIECHUE HOBBIX
HEW3BECTHBIX, MTOICTAHOBKA, TpadUuecKuii METO).
HepaBencrBa. PanuoHanbHble, HWppalMOHAJIBHBIE, TOKa3aTeIbHbIE HEpaBeHCTBA. OCHOBHBIE
IpUeMBbl UX pereHus. Mcnonp3oBaHue CBOMCTB U rpadMKoB (PYHKIUI MPU PELICHUH YpaBHEHUH
U HepaBeHCTB. Meton uHTEepBaNioB. M300pakeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA
pelIeHnit ypaBHEHUI 1 HEPaBEHCTB C IBYMS IEPEMEHHBIMU U UX CUCTEM.
Ipukiaagnsie 3agaun. [[pumMeHeHne MaTeMaTUYECKUX METOAOB JJIsl PEIICHUS COJIePKATEIIbHBIX
3a]a4 U3 pa3IMyHbIX 00JacTel HAyKH M MpaKkTUKH. MHTepnperaus pe3ynbTaTa, y4eT pealbHbIX
OTpaHUYCHHI.
Ilpakmuueckue 3anamusn
Kopuu ypaBuenuii. PaBHOCunbHOCTH ypaBHeHH#. IIpeoOpazoBanume ypaBHeHUH. OCHOBHBIC
IIpUEMBIl pelleHus ypaBHeHMH. Pemienue cucreM ypaBHeHui. lcmosnb3oBaHue CBONCTB U

rpaduKoB (pyHKIHMIA [T pelieHns ypaBHEHUH 1 HEPABEHCTB.
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KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
DJIeMeHTbI KOMOUHATOPUKH
OcHOBHBIE TIOHATHS KOMOWMHATOPUKH. 3a/1aud Ha TOJCYET YMCIIa Pa3MEIICHHUH, TIEPECTaHOBOK,
coueTanuii. Pemenue 3amau Ha mepebop BapuaHTOB. Dopmyna OuHoma Heiorona. CpoiicTBa
OMHOMUHAIBHBIX Kod(dumeHToB. Tpeyronpauk [lackas.
DJIeMeHTbI TeOPUH BEPOATHOCTEH
CoObITHE, BEpOSITHOCTH COOBITHA, CIOXKEHHE M yMHOXKeHue BepositHocTed. Ilonsarue o
HE3aBUCUMOCTH COOBbITHH. JluckpeTHas ciydaiiHas BEJWYMHA, 3aKOH €€ pachpeaeleHusl.
UucnoBble XapaKTEPUCTUKH TUCKPETHOM CiydaliHOW BenuduHbBI. [lOHATHE O 3aKOHE OOJIBIINX
YHUCEIL.
JJIeMeHTbI MATEMATHYECKOH CTATUCTHUKH
[IpencraBnenne ngaHHBIX (TAaOMUIBI, AUArpaMMmbl, TpauKu), TeHepajdbHash COBOKYIHOCTH,
BbIOOpKa, cpemHee apudmernyeckoe, MeauaHa. [loHsATHE O 3agavax MaTeMaTUYECKOM
CTaTUCTHUKHU. Perenne npakTH4eckux 3aad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Ilpakmuueckue 3anamusn
Hctopusi pa3BuTUd KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTUKA M HUX pOIb B
pa3nuuHbBIX cdepax dYemoBeuecKol xkusHeAesTenbHOCTU. [IpaBuia komOuHaTOpuKku. Pemienue
KOMOWHATOpHBIX 3amad. Pa3menneHusi, couertanus U TnepecTaHoBKU. bunom HeroToHa u
TpeyroibHuk [lackansa. Kiaccuueckoe ompeneneHue BEpPOSTHOCTH, CBOWCTBA BEPOSTHOCTEM,
TeopeMa O CyMMe BeposiTHOocTel. Bprumcienuwe BeposiTHOocTell. IlpeacTtaBieHue YMCIOBBIX

JaHHBbIX. HpI/IKHaIlHBIe 3aga4u.

IF'EOMETPUS
IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue [ByX MpsAMBIX B IpocTpaHcTBe. [lapamienbHoOCTh mpsMoOil U
miockocT. IlapamtensHOCTh IIOCKOCTEH. [lepneHIuKyIsIpHOCTE MPSMOM M IUIOCKOCTH.
[lepnenaukynsp ¥ HakJIOHHASA. YTOJ MEXAY NMPSAMON M IUIOCKOCTBIO. J[ByrpaHHbIA yroa. Yromn
MEXNy  IUIocKocTsAMHU.  [lepneHauMKynsipHOCT  IBYX  IUIOCKOCTeM.  I'eomerpmyeckue
npeoOpa3oBaHusl  MPOCTPAHCTBA:  MapajuleibHBI  MEPEeHOC, CHUMMETPUS  OTHOCHTEIbHO
IJIOCKOCTH.

[TapannensHoe mpoekTupoBaHue. Ilmomaas opTOoroHasbHOW Tpoekuu. M3o0paxenue

MIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHUKHU
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Bepmunsl, pebpa, rpaHu MHoOrorpaHHuka. PasBepTka. MHororpaHsbsle Yribel. BeImykisie
MHororpaHHuku. [Ipumsma. Ilpsmas wu HakioHHas npusma. [lpaBuibHasg  npusMa.
[Napannenenunen. Ky6. [Mupamuna. [IpaBuibnas nupamuaa. YcedeHHas nupamuaa. Terpasap.
Cummerpuu B KyOe, B mapajuienenunene, B npusMe u nupamuje. CeueHust Ky0Oa, MpU3Mbl U
nupamunbl. [IpencraBneHre O NpaBUIBHBIX MHOTOTpPaHHUKAX (TeTpa’ape, KyOe, OKTa’pe,
J0JIeKadIpe U UKOCAdPe).
Tesia M1 MOBEPXHOCTH BpaLlleHUA
[Mwinaap M koHyc. YceueHHbII KoHyc. OCHOBaHHe, BbBICOTa, OOKOBas HOBEPXHOCTH,
oOpasytomiasi, pa3BepTka. OceBble ceYeHHs W CEUeHMs, MapajuieibHble ocHoBanuto. lllap u
cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.
HN3mepeHusi B reoMeTpun
O6bemM u ero wusmepenue. HHTerpanpHas dopmyna ob0bema. Dopmynsl oObema KyoOa,
IPSAMOYTOJIBHOTO TMapajuleNienuIeaa, Mpu3Mbl, HUIUHIpa. PopMmynsl o0beMa NUPaMUABI U
KoHyca. @opMyJibl IJIOMAAN MOBEPXHOCTEW LMIMHApA U KoHyca. Dopmyssl oObeMma mapa U
momaau chepsl. [Togodue Ten. OTHOMEHUS TUTOMIAACH MOBEPXHOCTEH M 00BEMOB MOJTOOHBIX
Tel.
KoopauHaTtel 1 BeKTOpPHI
[IpssMmoyronbHas (nekapToBa) CHUCTEMa KOOpPJAWMHAT B MpocTpaHcTBe. DopMyrna pacCTOSTHHS
MEX1y IBYyMSI TOUKaMH. YpaBHEHUS cephl, IUIOCKOCTH U npsiMoil. Bektopsl. Monynb BekTopa.
PaBencTBO BekTOpOB. CllOKEHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha 4HCIO0. PasnoxeHue
BEKTOpa II0 HAINpaBJICHUAM. YTOI MEXAy ABYMs BekTopamu. IIpoekums BekTOopa Ha OCbh.
Koopaunarer BekTopa. CkansipHOe NpOM3BEACHHE BEKTOPOB. lcmonb30BaHHME KOOPAMHAT M
BEKTOPOB IPU PEIICHUN MaTeMaTUYECKUX U MPHUKIAIHBIX 3a/1ad.
Ilpakmuueckue 3anamus
IIpu3Haky B3aMMHOIO pAcMONIOKEHMsS MPAMBIX. YTOJI MeXAy npsAMbIMU. BzanMHoe
pacrojoXKeHue NpsMbIX U IUIocKocTel. lleprnieHauKynsp M HakJIOHHAs K IUIOCKOCTU. YTOJ
MEXIy NMPSMOM M IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PAaCIOJIOKEHUU MPSMOM M IUIOCKOCTH.
Teopema o0 Tpex nepneHgukyispax. Ilpu3Hakm W CBOMCTBA  NApajUICIBHBIX WU
NEPIEHIUKYJIAPHBIX IJIOCKOcTel. PaccTosHMe OT TOYKM A0 IUIOCKOCTH, OT NPSAMOM [0
IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSIMM, MEXAY CKPEIIMBAIOIIMMHUCA NPSMBIMH, MEXIY
MIPOU3BOJIBHBIMU (PUTYpPaMH B IPOCTPAHCTBE.
[TapannenpHOE NPOEKTUPOBAHME M €ro CBOMCTBA. Teopema O IUIOMIAAM OPTOrOHAJIBHOMN
MIPOEKIIMY MHOTOYTOJIbHUKA. B3auMHOe pacnoioskeHue MpoCTPpaHCTBEHHBIX QUTYP.
Pa3znuunble BUapl MHOTOrpaHHUKOB. VX m300paxenus. CedeHus, pa3BepTKU MHOTOTPaHHHUKOB.

[Inomane moBepxHocTH. Buael cumMmerpuii B mpoctpaHcTBe. CHMMETpUsl TENl BpALLECHUS M

16



MHOTOTPaHHHUKOB. Bprumcnenue miomaaed u o0beMoB. Bekrtopwl. JlelicTBUS C BEKTOpamH.

JlexapToBa cucTteMa KOOpPJIMHAT B MPOCTPAHCTBE. YPAaBHEHUE OKPYXKHOCTH, CPepbl, IOCKOCTH.

Paccrositnue mexny Toukamu. J[eMCTBHS ¢ BEKTOpaMHM, 3aJlaHHBIMU KoopauHaTtamu. CKaJipHOE

MIPOMU3BEJICHUE BEKTOPOB. BekTopHOE ypaBHEeHME NpsIMOM U IUIOCKOCTU. lcrmonb3oBaHue

BEKTOPOB IIPHU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHUHU.

IIpumepHbie TeMbl pedepaToB, 10K/I210B, HHAUBUAYAJIBHBIX H IPYNIIOBBIX

MPOEKTOB

HenpepsiBHbIE 1pobH

[IprumeHeHre CIIOAKHBIX MPOLIEHTOB B 3KOHOMUYECKUX PACUETaX.

[TapamienpHOE NPOEKTUPOBAHNE.

CpenHee 3HaueHUE U UX IPUMEHEHHE B CTATUCTHKE.

BekropHoe 3a1aHue NpsMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

CrnosxeHue rapMOHUYIECKUX KOJIeOaHUH.

I'padpuaeckoe perenne ypaBHEHH 1 HEPABEHCTB.

HpaBI/IHLHHe " IOJIYIIpaBUJIbHBIC MHOT'OI'PAHHHUKH.

A S AR N e

KoHnueckne ceueHus U ux MNPUMCHCHUC B TCXHUKC.

—_
)

. [MorsiTus muddepeHnmana u ero MPIOKEHUS.

—
—

. CxeMbl NOBTOPHBIX UCTBITAHUN bepHyn.

[
N

. UccnenoBanue ypaBHEHUH 1 HEPABEHCTB C MapaMeTpaMH.

[S—
(98]

. Maremaruka B Moeil mpodeccun

—_—
I

. Marnueckuii kBaapar.

—
9]

. [I[pumeHeHrne MHOTOTrPaHHUKOB B MPOQeCCUu(CIeIuaabHOCTH)

. I'padwr.

—_—
N

. Teopust BEpOSTHOCTH COOBITHH.

—
[o¢]

. MaremMartrka B COBpEMEHHOM MHpE

2.3. IlpumepHoe TeMaTH4YeCKOe VIAHUPOBAHHE

[Ipu peanmmszamuu  coaepkaHus oOme00pa3oBaTeIbHON  yYeOHONH  TUCITUTIIMHBI
«Marematukay B penenax ocBoenus OIIOIT CITO Ha 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus
¢ monydeHueM cpennero obmero oopazoBanus (IIIIKPC, IIICC3) makcumanbHas y4deOHast

Harpy3ka 00y4aroIuXxcsi COCTABIISCT:
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v 1o crnermansHocTd 23.02.03 «TexHUueckoe 00CTyKHBAHUE U PEMOHT aBTOMOOHIILHOTO
TPAHCHIOPTa» TEXHUUECKOTO NMpodmist — 236 4acoB, U3 HUX ayAUTOpHAs (00s3aTeIbHAs)
Harpy3ka o0yJaronuxcsi, BKIItouas mpakTudeckue 3ausitus, — 306 4acos;

v o crnenmansHoct 38.02.05 «ToBapoBeIeHHE U SKCIIEPTH3A KAUECTBA MOTPEOUTEIBCKUX

TOBapOB» €CTECTBEHHOHay4yHoro mpodwmis — 236 yacoB, M3 HHUX ayAUTOpHAs
(oOsi3aTenbHas) Harpy3ka OOydYaroIIMXCs, BKJIOYas MpakTuueckue 3anstus, — 306
9acoB;

v mo cnenuansHocTH  09.02.06 «CeTeBo€ W CHCTEMHOE aAJMHHHUCTPHUPOBAHHE
TeXHU4ecKoro npodmiss — 234 yaca. M3 Hux ayauropHas (oOsi3aTenbHasl) Harpyska

oOyJaromuxcs, BKIII0Uast MPaKTHUECKUE 3aHATHsI, — 248 4acoB;

Buabl yueOHoi padoThI KosmmyecTBo 4yacos
CrnenuansHOCTH:
38.02.05 «ToBapoBeaeHue u
IKCIICPTH3a KA4CCTBA Criermmanbroctb: 09.02.06
HOTpe6I/ITGHBCKI/IX TOBApPOB» «CeTeBoe U CUCTEMHOE
23.02.03 «TexHuueckoe aZAMUHUCTPHPOBAHHC)
AyIlI/IT()prIe 3aHATUI. Couepma}me O6CJ'Iy>KPIBaHI/IG U PEMOHT
o0y4yeHnust ABTOMOOMJIBHOTO TPAHCIIOPTa

BBenenue 2 2
Pa3Butue nousATUSA 0 UKCIIE 10 10

Kophu, crenenu u norapudpmsl 28 28
[IpsiMbIe U TIIOCKOCTH B

MIPOCTPAHCTBE 20 20
Komb6unaropuka 12 12
KoopauHatsl 1 BEKTOPBI 12 12

OCHOBBI TPUTOHOMETPUU 30 30
OyHKIMU U Tpaduku 18 18
MHOrorpaHHuKy U KpyTJIble Tela 26 26

Hayana matematuyeckoro ananusa 26 26
WHTerpan n ero npumeHeHue 14 14
DJIEMEHTHI TEOPUU BEPOSITHOCTEH U

MAaTeMaTUYECKON CTaTUCTUKHU 12 12
VYpaBHEHUsI U HEPABEHCTBA 20 20
IToBTOpeHune 6 4
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Hroro 236 234

BHeaynuropHasi camocTosiTe/ibHasi padoTa

[ToaroToBKa yCTHBIX BBICTYIUICHUN
I10 3a/IaHHBIM T€MaM, 3CCe,
JIOKJIa/10B, pedepaTos,
VMHAVBUAYAJIBHOTO IPOEKTA C
HCIOJIb30BaHUEM HH(OPMAIIMOHHBIX
TEXHOJIOTUH U Ap. 70

Ilpomesrcymounaa ammecmavusn 6 ghopme 3auema

Bcero 306 248

2.4. XapaKTepUCTHKH OCHOBHBIX BH/I0B Y4eOHOMH 1esITeJIbHOCTH CTYI€HTOB

Copneprxanue XapakTeprucTHKa OCHOBHBIX BHJIOB JICATEIIBHOCTH CTYICHTOB
0o0yueHus (Ha ypOBHE YUEOHBIX JEHCTBUI)
BBenenne O3HaKOMJICHHE C POJIbI0 MATEMAaTHKH B HAayKe, TCXHUKE,

9KOHOMHKE, HH()OPMALIMOHHBIX TEXHOJOTUSIX U MPAKTHUECKON
nesTenbHOCTH. O3HAKOMIICHHE C TEJISIMH U 33JJa9aMU N3YICHHS
MaTeMaTHKH MPU 0CBOEHUH npodeccuii u cnenuansHocter CI1I0

AJITEBPA
Pa3Burtue noustus o | BeimonHenue apudMeTHUECKUX ACUCTBUIM HAJ YMCIaMH, COYeTas
4yucCIIe YCTHBIE U MIUCbMEHHBIE ITpHeMbl. HaxoxneHne npuoImKeHHbIX

3HAYEHUH BEJIMYMH U MMOTPELIHOCTEH BBIUMCIIEHUH (a0COMOTHON
Y OTHOCHUTEJILHOM); CpPABHEHHE YHCIIOBBIX BHIPAKCHHI.
Haxoxaenue omuOoK B mpeoOpa3oBaHMsIX U BEIUUCICHUSX.

KopHnu, creneny, O3HakoMIJIEHHE C IOHATUEM KOPHS N-U CTENEHU, CBOMCTBAMU
norapudmel paauKanoB U IpaBuiIaMu cpaBHEHUs1 KopHel. DopmynupoBaHue
ONpeesICHUsI KOPHS U CBOMCTB KOpHEW. Brrunciienue u
CpaBHEHHUE KOPHEH, BBIMOJHEHUE TPUKUIKA 3HAYCHUST KOPHSI.
[TpeobpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
COJIEpIKaINX PaJIuKaibl. BEIOTHEHNE pacdeToB Mo GopMyiaMm,
COJIeprKalINM PaJUKabl, OCYIIECTBIISISI HEOOXOAUMbIE
II0JICTAHOBKH U npeoOpazoBanust. OnpeneneHue paBHOCUIbHOCTH
BBIPAKEHUM C pajukazamMu. Pemenue uppaunoHanbHbIX
ypaBHeHUH. O3HAKOMIIEHHE C MOHSATHUEM CTEIICHU C
JIEMCTBUTEIBHBIM NOKa3areneM. Haxox1eHne 3HaueHU CTENEHH,
UCIIOJIb3Ys IPU HEOOXOUMOCTH UHCTPYMEHTAIbHBIE CPEJICTBA.
3anuchIiBaHUE KOPHS N-i CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
nokasaresieM U Hao00poT. DopMyIUpOBaHUE CBONCTB CTENCHEH.
Brluucnenue creneHei ¢ palMoHaIbHBIM MOKa3aTeleM,
BBITIOJIHEHUE TPUKHUJIKU 3HAYEHUs CTEIICHU, CPAaBHEHUE CTEIICHEH.
[TpeobpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH,
COZEpKAIIMX CTENEHHU, IPUMEHSS CBOMCTBA. Pemenue
MOKa3aTeNIbHBIX YpaBHEHUN. BrinoaHeHue npeobdpa3oBanuii
BBIPXCHHH, TPUMEHEHNE (hOPMYII, CBSI3aHHBIX CO CBOWCTBAMU
cternienei u norapupmo. OnpeneneHue 001acTu AOMYCTUMBIX
3HAYEHUH JIOTapuPMUIECKOTO BhIpakeHus. Pemenue
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JorapuMHUECKUX YpaBHEHHIA.

BrimonHenue npeobpa3zoBaHuii CBA3aHHBIX CO CBOMCTBAMU
CTeTIeHe! U JIOrapu(MOB. BBIPAXKECHUHN, IPUMEHEHUE POPMYIIL.

[Ipeobpa3zoBanue Omnpenenenue 001acTu JOMYCTUMbIX 3HAUCHUHN
anreOpanyecKux norapuMUUECKOTO BeIpakeHus. Pemenne norapudmmaeckux
BBIPAKECHU YpaBHEHUH.

OCHOBbBI TPUTOHOMETPUU

OCHOBHBIE TTOHSITHS

N3yyenne paanaHHOTro METOAAa U3MEPEHUS YTIIOB BPAIICHUS U UX
CBSI3U C TpagycHOU Mepoil. 300paxeHue yrioB BpalleHUus Ha
OKPYKHOCTH, COOTHECEHUE BEIMYUHBI yTJia C €ro
pacnosnoxxenuem. opMyIHpoBaHUE ONPEETICHUN
TPUTOHOMETPUUYECKUX (PYHKIIMIA SIS YTIIOB MOBOPOTA U OCTPBIX
YTJIOB MPAMOYTOJBHOI'O TPEYTroJIbHUKA U 00BsICHEHNE UX
B3aMMOCBSI3H.

OcHOBHBIE [IpuMmeHeHrne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IJIsI
TPUTOHOMETPUUYECKUE | BHIUMCIICHUS 3HAUEHUH TPUTOHOMETPUIECKHX (DYHKIUH 1O
TOXJECTBA OJTHOU M3 HUX.

[TpeobpazoBanus N3yyenne oCHOBHBIX (hOpPMYIT TPUTOHOMETPHH: POPMYIIBI
MPOCTEUIIINX CJIOKEHUS, YABOCHHS, MPEOOPa30BaHUS CyMMBI
TPUTOHOMETPUUYECKU | TPUTOHOMETPUUECKUX (DYHKIUI B IPOU3BEICHUE U

X BBIPAKECHHUU

MIPOU3BCACHUA B CYMMY U IPUMCHCHUC TIPHU BEIYUCIICHUN
3HAQYEHHs] TPUTOHOMETPUYECKOTO BBIPAKEHMS U YIIPOLLEHHUS €T0.
O3HakoMJIEHHE CO CBOWCTBAMHM CUMMETPHUH TOUYEK HA €UMHUYHOU
OKPY’KHOCTH M IPUMEHEHHE UX JJIsl BbIBOJIa ()OPMYJI IPUBEICHHS

[Ipocreiimue Pemenue o ¢hopmynam u TPUTOHOMETPUIECKOMY KPYTY

TPUTOHOMETPUUYECKHUE | IPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHM. [IpuMenenue

YPaBHEHHUS U OOIIMX METOJIOB PELICHNs ypaBHEHUH (IIpUBEAECHUE K

HEPaBEHCTBA JIMHENHOMY, KBaJJPaTHOMY, METOJI Pa3JI0KEHUs HA MHOXKUTEIH,
3aMEHbI IEPEMEHHON) P PEIIeHUH TPUTOHOMETPUUECKUX
YPaBHEHUHN. YMEHUE OTMEYATh HA KPYTe PELIECHUs IPOCTEUILINX
TPUTOHOMETPUYECKHUX HEPABEHCTB.

Apkcunyc, O3HaKOMJICHHE C TIOHATHEM OOpPAaTHBIX TPUTOHOMETPUUIECKHUX

apKKOCHHYC, ¢yHkuuil. MI3yueHue onpeneneHuii apkCHHyca, apKKOCHHYCa,

APKTAHI'CHC YMUCJIa

apKTaHTeHca Yuciia, popMyInpoBaHHe UX, U300paKeHNEe Ha
SIIMHUYHOI OKPY)KHOCTH, TPUMEHEHUE NIPU PELICHUU YPaBHEHHUH.

®OYHKIMH, UX CBOUCTBA U TPAOUKU

Oyukiuu. Ilonarue o
HETIPEPBIBHOCTH

GyHKITIH.

O3HakoOMJICHHE C MOHATHEM MEPEMEHHOM, pUMepaMu
3aBHCUMOCTEH MEXIy TepEeMEHHBIMH.

O3HakoMJIeHHE C TTOHATHEM IpaduKa, orpeaesieHne
IPUHAJUIEKHOCTH TOUKU rpaduky ¢pyHKuu. OnpeneneHue 1no
(dopmyIe mpocTeiiiel 3aBUCUMOCTH, BUa ee rpaduka.
Boipaxkenue no ¢popmyiie 01HOIN nepeMeHHON Yepe3 JpyTue.
O3HakoMJIeHHE ¢ onpezieieHneM (QyHKIHU, GOpMyIHpPOBaHUE
ero. Haxoxxnenue obmactu onpeeneHus: U 00JacTH 3HaYECHUH
dbyHKIHIH.

CaoiicTBa (QyHKIUH.
['paduueckas
UHTEPIIpETALHSI.
IIpumepst
(GyHKIIMOHAIBHBIX
3aBUCUMOCTEN B

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
pEAIbHBIX IPOLECCAX U3 CMEXHBIX JUCHUILINH. O3HAaKOMIIEHUE C
JI0OKa3aTeJIbHBIMU PACCYKICHUSIMH HEKOTOPBIX CBOMCTB
JMHEHHON M KBaJpaTUYHOM (QyHKIMIA, IpoBeieHUE
MCCJICIOBAHMSI JINHEWHOMN, KyCOYHO-THHEHHOM, TPOOHO-
JUHEHHOHN M KBaAPAaTUIHON (YHKIIMI, IOCTPOCHHUE UX TPAPHUKOB.
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PCAJIBHBIX IpoLeCCax
" SABJICHUAX

[octpoenue u urenue rpadukos pyHnkuuii. MccnenoBanue
¢yukun. CoctaBieHre BUIOB (GYHKIIHH 110 TaHHOMY YCIJIOBHIO,
pelIeHre 3a1a9 Ha SKCTpeMyM. BrinmonHenne npeobpazoBanuit
rpaduka QyHKIMH.

OO6patHbie HyHKIMA

Nzydenune nouaTusi oOpaTHOM (PYHKLIUH, ONPEACTICHAE BUIA U
nocTpoeHue rpaduka oopaTHOM HyHKIINU, HAXOXK/ICHUE €
oOacTu onpeaeneHus U obnactu 3HaueHui. [Ipumenenue
CBOWCTB (DYHKIIMH MPHU MCCIICIOBAHUN YPABHEHUH U PEIICHUN
3a1a4 Ha SKcTpeMyM. O3HaAKOMIICHHE C TIOHSTHEM CIIOKHOU
byHKINH.

CrerneHHbIC,
MIOKa3aTeNbHbIe,
norapu(pMUUECKHUE U
TPUTOHOMETPUYECKHE
¢ysxun. O6paTHbie
TPUTOHOMETPUYECKHE
(GYHKIMH.

Brruncnienmne 3HaueHnii GyHKIUN IO 3HAUEHUIO apTyMEHTa.
OmnpeneneHne NON0XKEHUs TOYKH Ha rpaduke mo ee
KOOpIMHaTaM ¥ Hao0opoT. Vcronb30BaHne CBOMCTB (yHKINH
JUI CpaBHEHMs 3Ha4eHuH creneHel u torapudmos. [loctpoenue
rpadMKOB CTENICHHBIX U JorapupmMuueckux GyHKImA. Pemenne
MIOKA3aTeNbHBIX U JJOrapu(pMUUECKUX YPAaBHEHUI U HEPABEHCTB
10 U3BECTHHIM aliropuT™MaM. O3HaKOMJIEHHE C TOHSITHEM
HeNpephIBHON neproandeckoi GyHKIuM, popMynupoBaHue
CBOWCTB CHHYCa U KOCHHYCA, IOCTPOEHUE UX IPa(hUKOB.
O3HakoMJICHHE C MOHATHEM TapMOHMUYECKUX KOJIeOaHUH U
IpUMepamMu rapMOHUYECKUX KOJIeOaHUM A OIMCAaHUU
IpOIIECCOB B (PU3MKE U APYTHX OOJIACTSIX 3HAHMS.
O3HaKOMJIEHHE C IOHATHEM Pa3pbIBHOM NMEPUOINUECKON
byHKkuMYU, popMyTupoBaHUE CBOWCTB TAHI'€HCA M KOTAHICHCA,
nocTpoeHue ux rpaduxos. [Ipumenenne cBOUCTB QyHKIHIA 115t
CpaBHEHMsI 3HAYEHUH TPUTOHOMETPUYECKUX (PYHKIUH, peleHus
TPUTOHOMETpUYECKHX ypaBHeHui. [locTpoeHne rpadukos
00paTHBIX TPUTOHOMETPUYECKUX (YHKLUHI U ONpe/ieeHue 110
rpaduKaM BX cBOMCTB. BrimonHenue npeobpa3zoBanus rpaMKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTenbHOCTH

O3HakOMJICHHE C MIOHATHEM YUCIIOBOH MOCIIE0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HakoMJIEHHE C NTOHATHEM NIPEJIENa MOCIEI0BATEIBHOCTH.
O3HaKOMJICHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOTO
YHICIIOBOTO psifia Ha MPUMEPE BBIUYUCIEHUS CyMMbl OECKOHEYHO
yObIBaro1eil reoMeTpuieckoil mporpeccuu. Pemenue 3anau Ha
npuMeHeHue GopMyJibl CyMMbl OECKOHEUHO YObIBaOIIEH
TE€OMETPUUECKOHN IIPOTPECCUH

[TpousBoaHas u ee
MIPUMEHEHUE

O3HakoMIIEHHE C IOHATHEM NTPOU3BOHON. 3yueHne u
(hopMyIHpOBaHUE €€ MEXaHUYECKOTO U T€OMETPHUECKOTO
CMBICTIa, U3YUYEHHE aJrOpUTMa BBIUMCIICHUS ITPOU3BOIHON Ha
IIPUMEPE BBIYUCIIEHUS MTHOBEHHOM CKOPOCTHU U YIJIOBOTO
koa¢dunmenTa kacarenbHoi. CocTaBieHNe ypaBHEHUS
KacaTeJbHOH B 0011eM BHJIE. Y CBOCHHUE MPaBUII
nudepeHIMpoBaHus, TaOJIHUIIB TPOU3BOAHBIX JIEMEHTAPHBIX
¢byHKUMi, npuMenenue i auddepeHunpoBaHus QyHKIHH,
COCTABJICHUS YPAaBHEHHMsI KacaTeabHOU. I3ydyeHne Teopem o CBsI3n
CBOWCTB ()YHKLIMH U IPOU3BOIHON, (POPMYITHPOBKA HX.
[TpoBeneHme ¢ MOMOLIBIO0 TPOU3BOJHON HUCCIIENOBaHUS (PYHKIIUH,
3a/laHHoM (popmysoi. Y cTaHOBICHUE CBA3H CBOWCTB (DYHKITUU H
MIPOM3BOHOM 10 UX rpadukaM. [IpuMeHenne Npon3BoOAHON AJist
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PCIICHUS 3a/1a4 Ha HAXOXJICHUC HaI/I6OJII>IJ_IeI‘0, HaMMCHBIICTO
SHAYCHUA U Ha HAXOXKJACHUC DKCTPEMYMaA

[TepBooOpaznas
Y UHTErpa

O3HakoMIIeHHE C IOHATUEM MHTETpalia U MepBOOOpPa3HOM.
W3ydenue npaBuiia BEIYKMCICHUS [1EPBOOOPA3HON U TE€OPEMBI
Herorona—JleliOnuma. Pemenue 3a1a4 Ha CBsI3b IEPBOOOPa3HOIA
U ee NMPOU3BOJIHOM, BEIYHUCIICHUE TEPBOOOPA3HOM ISl JAHHOM
¢dbynkuu. Pemmenue 3a1a4 Ha MpUMEHEHNE HHTErpaia JIs
BBIUKCIICHUS (PU3NUECKUX BEJIMYMH U IUIOIAJCH.

YPABHEHUSA U HEPABECTBA

YpaBHeHuA U
CUCTEMBI
YpaBHEHUN.
HepasencrtBa u
CHUCTEMBI HEPABEHCTB
C IByMs
IIEPEMEHHBIMU

Pemenne panoHanbHbIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX

Y TPUTOHOMETPUYECKHUX YPAaBHEHUH U cucTeM. Mcnonp3oBanue
CBOICTB U rpadpukoB PyHKIUN I pEelICHUs] ypaBHEHUH.
[ToBTOpEHNE OCHOBHBIX IPUEMOB pELICHUS CUCTEM. Penenune
YPaBHEHMH C IPUMEHEHHEM BCeX MPUEMOB (Pa3/IoKEHHsI Ha
MHO>KMTEIIN, BBEICHHUSI HOBBIX HEM3BECTHBIX, [IOJICTAHOBKH,
rpagudeckoro Meroaa). Pemenue cucreM ypaBHeHuUH ¢
IPUMEHEHHEM Pa3IMIHBIX CII0c000B. O3HaKOMIIEHHE C OOIIUMU
BOIPOCAMM PEIIECHUSI HEPABEHCTB U UCIIOJIb30BAHUE CBOWCTB U
rpadukoB GpyHKIMN TIPH PEIICHUN HEpaBeHCTB. Penienne
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMUHBIX
cnoco6oB. [IpyuMeHeHne MaTeMaTH4ecKuX METOI0B JJIsl PELEHUS
coJiep KaTeNbHBIX 33/1a4 U3 pa3IMYHbIX 001acTeil HayKH U
IIPaKTUKH. MIHTepIIpeTUpOBaHNE PE3yIbTAaTOB C YUETOM
pEAIbHBIX OTPAHUYECHUI

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKH

OCHOBHBIE TOHSTHS
KOMOWHATOPUKH

Nzydenue npaBuiia KOMOMHATOPUKH U IPUMEHEHHUE TIpU
peleH KOMOMHATOPHBIX 3a1a4. Penienne KoMOMHATOPHBIX
3aJ1a4 METO/I0M Tiepedopa U M0 MPaBUIy YMHOKECHHUS.
O3HakoMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MEIICHUIMH,
COUYETaHUSIMU, [TIEPECTaHOBKaMHU U (HopMyJiaMu JJIs UX
BeIuucieHns. OObsCHEHHE U IPUMEHEHHe GopMyIT 7S
BBIYMCIICHHS] Pa3MEIICHHH, IEPECTaHOBOK U COYETAHUM NPH
pemennu 3aga4. O3HakoMieHue ¢ 6uHomMoM HproToHa 1
TpeyroiabHukoM [lackains. Pemenne npakTuyeckux 3aaay ¢
UCIIOJIb30BaHUEM MOHATHI M TPaBUI KOMOMHATOPHKH.

DJIEMEHTHI TEOPUH

N3ydeHne Ki1acCH4ecKoro onpeeeHusi BEpOsITHOCTH, CBOMCTB

BEpPOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEpOsITHOCTEH. PaccmoTpenue
MIPUMEPOB BBIUMCIICHUS] BEPOATHOCTEH. Pelenne 3a1ay Ha
BBIUKCJICHHE BEPOSITHOCTEH COOBITHI

[IpencraBienue O3HakOMIIEHHE C PEICTABICHUEM YUCIIOBBIX IaHHBIX U UX

JAHHBIX (TAOIUIIBI, XapakTepucTUKaMu. PellieHre npakTuueckux 3ajad Ha

JUarpaMmsl, 00pabOTKy YUCIIOBBIX JAHHBIX, BEIUUCICHUE UX XapPAKTEPUCTHK

rpadukn).

I'EOMETPUA

IIpsiMbIe ¥ TUIOCKOCTH
B IIPOCTPAHCTBE.

@opMyIMpPOBKA U PUBEACHHUE T0KA3ATENBCTB IPU3HAKOB
B3aMMHOTI'O PACIIOJIOKEHHUS MPSIMBIX U IJIOCKOCTEN.
Pacno3naBaHue Ha 4epTekax U MOJEIAX Pa3IMYHBIX CIIydacB
B3aMMHOTI'O PACIIOJIOKEHHS MPSIMBIX U INIOCKOCTEH,
apryMEHTUPOBAaHUE CBOUX CyxkAcHUI. DopMyImpoBaHue
ONpEeAEIEHUH, TPU3HAKOB U CBOWCTB NApAJUICIbHBIX U
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NEPIEHANKYJIPHBIX INIOCKOCTEH, ABYIPAHHBIX U JIMHEHHBIX
YIJIOB. BBINIOJIHEHHE TOCTPOEHHUS YIJIOB MEKY NPSIMBIMH,
IIPSIMOM U INIOCKOCTBIO, MEXKY IUIOCKOCTSIMU I10 OIMCAHUIO U
pacro3HaBaHue UX Ha MoJesX. [I[pumenenne mpu3HakoB 1
CBOMCTB PacCIOJIOKEHUS IIPSIMBIX U INIOCKOCTEN IIPU PELICHUN
3agau. M3o0paxeHne Ha pUCyHKaX U KOHCTPYUPOBaHUE Ha
MOJIEJISIX NEPIEHUKYIIIPOB U HAKJIIOHHBIX K IJIOCKOCTH,
NPSIMBIX, NAPAJIENbHBIX INIOCKOCTEH, YTIIOB MEXAY MPSAMOMN U
IUIOCKOCTBIO 1 000CHOBaHME MOCTpOeHHUs. Perenne 3aqau Ha
BBIYMCIICHHE T€OMETPUUYECKUX BeIMUUH. OnuchIBaHue
paccTosiHUsA OT TOYKHU [0 IUNIOCKOCTH, OT MPSIMOM 10 IIOCKOCTH,
MEXAY MJIOCKOCTSIMH, MEXAY CKPEIIUBAIOIIMMHUCS MPSIMBIMH,
MEXY IPOU3BOJIBHBIMHU (PUTYypaMu B IPOCTPAHCTBE.
@opMyIMPOBAHNE U JOKA3BIBAHNE OCHOBHBIX TEOPEM O
paccTosiHusAX (TEOpPEM CYIIeCTBOBaHUS, CBOICTBA).
N300paxeHne Ha 4YepTekax U MOJEISAX PACCTOSHUA U
000CHOBaHUE CBOUX CyKAeHUH. OnpeneneHe u BEIYUCICHUE
paccrosiHull B ipoctpancTse. [Ipumenenue Gpopmyi u Teopem
IUTAHUMETPUH JUIsl pelieHus 3a1a4. O3HaKOMJIEHUE C TOHSITHEM
NapajyIeIbHOrO MPOEKTUPOBAHUS U €T0 CBOWCTBAMM.
DopmMyIMPOBAHUE TEOPEMBI O IUIOLIAAN OPTOTOHATIBHOM
IIPOEKIMU MHOTOYyTrosbHUKA. [I[puMenenne Teopun st
000CHOBaHHUS IOCTPOCHUH M BHIYMCIICHUIH. ApPryMEeHTHPOBaHUE
CBOMX CYXKIEHUH O B3aMMHOM PacClOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHUKH

OrnrcaHue U XapakTEpPUCTUKA Pa3IUYHbIX BUOB
MHOTOTPaHHUKOB, IIEPEUHUCIICHUE UX IIEMEHTOB U CBOMCTB.
N3006paxeHre MHOTOIPaHHUKOB U BBITIOJIHEHUE MIOCTPOCHUS Ha
M300pKEHUSIX U MOJCIISIX MHOTOIPAaHHUKOB. Berunciienne
JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTYpAIHSIX, ApTYMEHTUPOBAHUE CBOUX CYKICHHIA.
XapakTepucTuka U u300pakeHue CeUeHUs, pa3BepTKU
MHOTOTPaHHUKOB, BBIYMCIICHUE TUIOIIAIEN TOBEPXHOCTEM.
[TocTpoenune npocTelinx ceyeHuit Ky0a, Mpu3Mbl, MUPaAMUIbIL.
[Tpumenenue (pakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakoMIJIEHHE C BUAAMU CUMMETPHIl B IPOCTPAHCTBE,
(hopMyHpoBaHHE OTPEICIICHUI U CBOWCTB. XapaKTePUCTHKA
CUMMETPUH TEJ BPALLEHNUS U MHOTOTpaHHUKOB. [IpuMenenue
CBOWCTB CUMMETPUH TP pelIeHUH 3aaa4. Mcnonb3oBanue
NpUOOPETEHHBIX 3HAHUM JJIsl UCCIIeI0BAaHUS M MOJICIIMPOBAHUS
HECJIOKHBIX 3a/1a4. M300paskeHne OCHOBHBIX MHOTOTPaHHUKOB U
BBIIIOJIHEHUE PUCYHKOB I10 YCJIOBHUSIM 3a/1a4

Tena noBepxHOCTH
BpALICHUS

O3HakoMJICHHE C BHIAMH TeJ BpameHus, (OpMyIHUPOBAHUE HX
onpezaeneHuil 1 cBoicTB. opMynMpoBaHUE TEOPEM O CEUYCHUH
mapa MIOCKOCTBIO U INIOCKOCTH, KacaTelbHOU K chepe.
XapakTepucTUKa U N300pakeHUe Tl BPallleHUs, UX Pa3BEPTKH,
cedeHus. Pernenne 3aa4 Ha OCTPOEHUE CEUEHUM, BBIUYUCIICHUE
JUIMH, PacCTOSIHUM, yTJIOB, Iutomanei. [Iposenenne
JIOKa3aTeIbHBIX PacCyKICHUM NpHU penieHuu 3anad. [IpumMenenue
CBOMCTB CHMMETPHH IIPH PEIICHNN 33/]1a4 Ha TeJla BpalleHus,
koMOuHanuio Tei. M300paxeHne OCHOBHBIX KPYTJIBIX TEN U
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BBINIOJIHCHMEC PUCYHKA 110 YCJIIOBHUIO 3aa49HU

N3mepenne B
reoOMeTpun

O3HaKOMJIEHHE C OHATHSAMHU IIIOIIAIN H 00beMa, aKCUOMAaMH U
cBoMcTBaMH. Pemienune 3amad Ha BRIYHMCIICHHE TIOMIACH MIIOCKHX
(buryp ¢ npuMeHEHUEM COOTBETCTBYIOITUX (GOpMYIT U (PaKTOB U3
raHuMeTpud. M3ydeHne TeopeM O BEIYHUCICHHH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 Ha TpUMEHEHHe HopMyIT
BBIUMCIICHHUS 00beMOB. V3yuenue GopMyt AJisi BEIYUCICHUS
IJIOIIA/IeH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIICHUS.
O3HakoMJIEHHE C METOJIOM BBIYHUCIICHUS ILJIOMIA U TOBEPXHOCTH
cthepsl. Pemienne 3a1a4 Ha BEIYMCIICHHUE TUIOIIAICH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI.

Koopaunats u
BEKTOPBI

HaxoxxaeHue ypaBHEHUI OKPY>KHOCTH, CeEPBbI, INIOCKOCTH.
Beruucnenue pacctossHuNM MeX 1y TOUYKaMu. V3ydeHne cBONCTB
BEKTOPHBIX BEJIMYMH, IPABUII PA3JIOKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPABUJI HAXOXKICHUSA KOOPIUHAT
BEKTOPA B IPOCTPAHCTBE, IPABWII ACUCTBUNA C BEKTOPAMH,
3aIaHHBIMU KOOpAuHaTaMu. [IpuMeHenre Teopun Ipy perieHun
3a/1a4 Ha JeMCTBUS ¢ BeKTOpamu. M3ydeHne cKaisspHOro
IIPOU3BEJCHUS BEKTOPOB, BEKTOPHOT'O YPABHEHUS IIPSIMOU U
IUIOCKOCTH. [IpMeHeHne Teopuu npu peleHnH 3a1a4 Ha
JICHCTBUS C BEKTOPAMH, KOOPIMHATHBIA METO/I, IPUMEHEHNE
BEKTOPOB JJIs1 BBIYHUCIICHNSI BEJINYHMH YIJIOB U PACCTOSTHUM.
O3HakOMJIEHHE C 10Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM PAaCIOJIOKEHUU NPSMBIX U IUIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB.
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3. YCJOBUS PEAJIM3ALIMA YYEBHOM JUCIHUILIUHBI

3.1. TpeboBaHHe K MUHUMAJIBLHOMY MaTePHAIbHO-TEXHUYECKOMY 00ecIe4eHUI0
NPOrpamMMsbl y4eOHO# JucUIIHBI «MaTeMaTuKa»

OcBoeHue mporpaMMbl y4eOHOH AUCHUIUIMHBI «MaTemaTHKay MpeArnoyiaraeT HajJudue B
npodeccnoHanbHOM  00pa30BaTENbHOM OpraHu3allid, peanu3ymoleid o00pa3oBaTeIbHYIO
nporpamMmy cpegHero oOmiero oOpaszoBanus B mpenenax ocBoeHus OITOIT CITO na Gaze
OCHOBHOTO 001Iero o0pa3oBaHus, y4deOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecreunTh 00ydJarommMMcs CBOOOIHBIN M0CTyn B HTEpHET BO BpeMsl y4eOHOTO 3aHSATHS U
nepuoj BHEY4eOHOI 1eATEeNbHOCTH.

[Tomemenne kaOuWHETa MOKHO YIOBIETBOPATH TpeOoBaHusiM (CaHUTAPHO-IIMUIEMHUO
nornyeckux npaBui U HopMatuBoB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO THUIIOBBIM
000py/I0BaHUEM, YKa3aHHBIM B HACTOSIILIUX TPEOOBAHMSIX, B TOM YHUCIIE CTIELHUATU3UPOBAHHOM
yueOHOl MeOesbIo U CpeCTBaMU 00y4YeHHUs, JOCTATOYHBIMU JIJIsl BHIOJTHEHHs TpeOOBaHHUM K
YPOBHIO TOJITOTOBKU 00YYaIOIINXCS.

B xabunete n0MKHO OBITH MYJBTUMEAMMHOE OOOpPYIOBaHUE, IMOCPEACTBOM KOTOPOTO
YYaCTHUKHA 00pa30BaTEILHOTO MpOIlecca MOTYT MPOCMATPUBATh BU3YaIbHYI0 HH(POPMAIUIO
[0 MaTeMaTHKe, CO3/1aBaTh MPE3EHTALUN, BUIEOMATEPHUalIbl, UHbIE JOKYMEHTHI.

BcoctaB  yuyeOHO-METOAMUYECKOTO M MaTepHAIbHO-TEXHHYECKOTO  OOeCTedYeHus
nporpaMMbl  y4eOHOH IUCIMIUIMHBI «Maremarnka: anreOpa W Hayajla MaTeMaTH4ecKOro
aHaJIn3a; TEOMETPHS BXOJIAT:

* MHOTO(QYHKIMOHATBHBIA KOMIUIEKC MPErno/iaBaTes;

* HAaMISIHBIE MTOCOOUS (KOMIUIEKTHI Y4€OHBIX TAOIHII, JIAKATOB, TOPTPETOB

BBIIAFOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

* HMH()OPMAIIMOHHO-KOMMYHHKATHUBHbIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT TEXHUYECKOWU TOKYMEHTAI[NH, B TOM YHCJIE MMacropTa Ha CPeCcTBAa OOYUCHUS,

WHCTPYKITUH TI0 UX HCITOJIb30BAHUIO U TEXHUKE 0€30TaCHOCTH;

* OubmmoTeuHbIi HOHI.

* O0yyaromuecst ¢ OrpaHUYE€HHBIMU BO3MOXHOCTSIMU 3/10POBbsI, B OTJIMYHE OT OCTAJIbHBIX,
HUMEIOT CBOM CHEU(PUIECKHE OCOOCHHOCTH BOCIIPUATHS, IepepabOTKN MaTepHasa, BbIIOIHEHUS
IIPOMEKYTOUHBIX M UTOTOBBIX (hOpM KOHTpOs 3HaHMH. OHM oOecreuMBarOTCsS MEYaTHBIMU U
AIIEKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu (TpOrpaMMBbl, y4eOHWKH, ydeOHBIE MOCoOws,
MaTepHalbl Uil CAMOCTOSATENIbHONW padoThl U T.A4.) B hopMax, alalTUPOBAHHBIX K OTPaHUYEHUSIM
WX 3JI0POBbS U BOCIIPUATHUS HH(DOPMAIIH:
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* JUIS JIMIL C HAPYIICHUSIMH 3pEHUS:

- B meyaTHOM (hopMe yBEJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;

- B Ie4aTHO# opme Ha si3bike bpaiins;

* JIJIS1 JIML C HAPYIICHUSIMU CIIyXa:

- B Ie4aTHO# popme;

- B popMe 3JIEKTPOHHOTO JIOKYMEHTA;

* JUIS JIUL C HAPYIIEHUSAMH ONOPHO-/IBUraTEIBLHOTO almapara:
- B Ie4atHou opme;

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;

- B popme ayaunodaiina;

e JUIS JIMI C HEPBHO-TICUXMUYECKUMH HapyIIEHUSIMU (paccTpoOMCTBa ayTUCTUYECKOTO

CIICKTpa, HAPYMCHUA TICUXHYCCKOI'O paSBI/ITI/ISI) PEKOMEHAYCTCA HCIIOJB30BaTh TEKCT C
HIUTIOCTpaliaIMU, MynLTPIMe,Z[HfIHBIe MaTCpuraJibl.

3.2. UnpopmannonHoe odecnevyenne 00y4eHusl.

s cTyieHToB

AmnmoB IIILA. m np. Maremaruka: anreOpa W Havajga MaTeMaTHYeCKOTO aHAJIM3a,
reoMeTpus. AnreOpa ¥ Hayajla MaTeMaTHYeCKOro aHaiu3a (0a30BbIA M YIIIyOJEHHBIN
ypoBHH).10—11 kmaccer. — M., 2019.
Artanacsn JI.C., byry3os B. ®@., Kagomues C.b. u ap. MaremaTuka: anrebpa u Hayaia
MaTeMaTHueckoro aHanusa. I'eomerpus. ['eomerpust (6a30BbIii 1 yriTyOJIeHHBIA YPOBHH).
10—11 xnaccel. — M., 2019.
bammvakoB M.M. MaremaTtuka: anreOpa W Hayala MaTeMaTH4YeCKOro aHaln3a,
reoMeTpus: y4yeOHHMK ISl  CTYACHTOB  NPO(ECCHOHATBHBIX  00pa3oBaTEIbHBIX
opraHusalmii, oceanBaromx npodeccun u cnennansuoctu CI10. — M., 2017.
bamvakoB M.M. MaremaTtuka: anreOpa W Hayajlla MaTeMaTH4YeCKOro aHaln3a,
reomerpus: COOpHUK 3ajad NpopUIBHOM HampaBlIeHHOCTH: ydeb. mocobue s
CTYIGHTOB  NPO(ECCHOHATBHBIX  00pa30BaTENbHBIX OpPraHU3alMi, OCBAWBAIOLINX
npodeccun u cnenuansHoctu CI10. — M., 2017.

bamvakoB M.M. Maremaruka: anreOpa M Hayajda MaTeMaTHYeCKOro aHau3a,
reomMeTpus: 3aJadyHuK: y4yeO. TMmocobue A CTYJIEHTOB  NpO(ecCHOHANbHBIX
o0pa3oBaTeNbHBIX OpraHu3aluil, ocBanBaroUMX npodeccun u cneunansuoctu CI10. —
M., 2017.
I'yces B.A., I'puropseB C.I'., WBomrmna C.B. MaremaTuka: anreOpa M Hauaia
MaTeMaTHYeCKOro aHajlu3a, reoMeTpus: 3aJadyHuK: y4yeOd. mocobue A CTyJICHTOB
npodeCCHOHATIBHBIX 00pa30BaTEIbHBIX OpPraHU3alMii, OCBAaMBAIOMIMX Mpodeccun Hu
crneruanpaoctu CIIO. — M., 2017.

Jns mpenonasareJiei
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@enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 o6pa3oBanun B Poccuiickoii
@enepauun» (B pen. enepanbubix 3akoHOB 0T 07.05.2013 Ne99-@3; ot 07.06.2013 Nel20-
@3, or 02.07.2013 Nel70-®3, or 23.07.2013 No203-®3, ot 25.11.2013 Ne317-®3, ot
03.02.2014 Nel1-®3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel35-
@3, ot 04.06.2014 Nel148-D3, ¢ u3m., BHeceHHbIMU DenepanbHbiM 3akoHOM OoT 04.06.2014
Nel45-®@3, B pen. 03.07.2016, ¢ uzm. Ot 19.12.2016).

[Ipuxa3z MunuctepctBa oopazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O0 yTBepxkaeHUn
(benepanbHOro rocyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEIHEro (TIOJTHOT0) OOIIETOo
o0pa3oBaHUsI».

ITpuka3 Munucrepctsa oOpasoBanust U Hayku P® ot 31.12.2015 Ne 1578 «O BHeceHun
U3MEHEHUN (elepallbHOTO ToCyJapCTBEHHOr0 00pa30BaTEIbHOTO CTaHAapTa CpEeIHEro
obmiero oOpa3oBaHMs, YTBEPKICHHBIH MMpHKa3oM MuHHCTepCTBa 00pa3oBaHHs M HayKH

Poccuiickoit ®eneparuu ot 17.05.2012 Ne413».

IIpuka3z MunucrepctBa npocemeHusi Poccuiickoit @enepanuu ot 22.11.19 Ne632 « O
BHECEHWH W3MEHEHUH B (deaepanbHBIi MEepevYeHb Y4eOHHMKOB, PEKOMEHIYEeMBbIX K
UCIOJB30BAaHUIO  TpU  peaM3allud  HMMEIOIIMX  TOCYAAPCTBEHHYIO  AKKPEIUTALMIO
00pa30BaTeNbHBIX IMPOTrPAMM HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHero OOMIero
oOpa3zoBanmsi, CcPOPMUPOBAHHBIM mNpUKa3oM MuUHUCTEPCTBA TIpOCBemIeHus Poccuiickoit
Oeneparuu ot 28 nexadpst 2018 r. N 345y

[Tucemo /[lemapTamMeHTa TOCYJApCTBEHHOH MOJUTHKH B cdepe MOATOTOBKH paboumx

kagpoB u JIIO MunucrepctBa obOpa3oBanusi u Hayku P® or 17.03.2015 Ne 06-259

«PexoMeHaIMM MO OpraHM3allUK TOy4YeHHs CpeqHero oluiero oOpa3oBaHHs B INpejaenax

OCBOEHHSI 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro mpodeccruoHanbHOro oOpa3oBaHus Ha Oase

OCHOBHOTO 00IIero oOpa3oBaHHsi C Y4eTOM TpeOOBaHUI (enepaibHbIX T'OCYIapCTBEHHBIX

00pa3oBaTEeNbHBIX CTAHAAPTOB W IMOJy4aeMOH NpoQecCHu WM CHEeIHaTbHOCTH CPEIHETO

PO ECCUOHAIBHOTO 00pa30BaHUS.

[IpumepHass ocHOBHast oOOpazoBaTelbHAas IMporpaMma CpeAaHero oomiero ooOpa3zoBaHus,
0JI00peHHON pemieHneM (enepatbHOr0 y4eOHO-METOAMYECKOr0 OOBEIUHEHHS IO OO0IIeMy

obpazoBanuio (mpoTokost oT 28 utons 2016 r. Ne 2/16-3).

1. bamvakoB M.M. Maremartuka: KH. Juisl iperogaBaTesi: MeTo. mocodue. — M., 2017
2. bammakoB M.U., [pranos I.M. Metoanueckoe mocodue s moarotoBku k EI'D. —

M., 2018.
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3. CemenoB A. B. «OnrruMansHbIil 0aHK 3aqaHuil 1T TOATOTOBKH K EI'D EanHbiii

10.
11.
12.
13.

14.
15.
16

17.
18.

19.
20.
21.

rocynapcTBeHHbIN 3k3aMeH 2015. Marematuka» YuebHoe nocodue, u3a-Bo
«nrennext- Lentp», 2015 ¢

HNuTepHET-pEcypchl
www.fcior.edu.ru (MadopmManmonHbie, TPEHUPOBOUHBIE U KOHTPOJIbHBIE MaTEPHAJIbI).
http://onlinetetradka.ru —2nexTpoHHas TETpaab
http://www.exponenta.ru/educat/links/l educ.asp#0 — Ilone3Hble CCBHUIKM Ha CalThI
MaTeMaTH4ecKol 1 00pa3oBaTebHON HANPABICHHOCTH: YUeOHbIC MaTepPHAIbl, TECTHI

http://www.fxyz.ru/ - IHTepakTUBHBINH CHpaBOUYHUK (OPMYI U CBEICHHS MO airedpe,

TPUTOHOMETPHUH, TEOMETPUH, (PU3HKE.

http://maths.yfal.ru - CnpaBoYHHMK COAEPKUT MaTepuai 1Mo MaremMaruke (apupmeTHka,

anreOpa, TeOMETpHUs, TPUTOHOMETPHS).
allmatematika.ru - OcHOBHbIE (QOpPMYJIBI 1O aiaredpe M reOMETPUH: TOXKIACCTBEHHBIC
npeoOpa3oBaHus, IPOrPECCUH, TIPOU3BOJIHAS, CTEPEOMETPHS U MPOY.

http://mathsun.ru/ — Uctopus maremaTuku. buorpadguu BenMKux MaTeMaTUKOB.
lNazera «MaremaTtuka» N3parensckoro aoma «IIepBoe CEHTSIOps»

http://mat.1septemr.ru

MareMaTHKa B OTKPBITOM KoJule/pke http://www.matematiks.ru

Math.ru. Matemaruka u oopazoBanue. Http://www.math.ru

Allmath:ru — Bcg MaremMaTnka B OJHOM Mecte htto://www.allmath.ru

EgWorld: Mup matematuueckux ypaBHeHui http://egwirld.ipmnet.ru

Bes 9JICMCHTApHasA  MaTCMAaTHKa: CpCaHdgsA  MaTeéMaTUYCCKad  HWHTCPHCT-IIKOJIA

http://www.bym math.net

I'eomerpuueckuii moptan http://www.neive.by.ru
I'paduku pynkuumit http://graphfunk.narod.ru
JlugakTHuecKkue MaTtepualibl 1Mo MHpOpMaTuke H - MareMaTtuke.  http:/comp-

science.narod.ru

3agady”uK QI ITOATOTOBKY K OJIMMITHAAAM 10 MaTeMaruke http://tasks.ceemat.ru

3anuMarenbHasgs MaTeMaTHKa — IIKOJIbHHKaM (OJII/IMHI/IaI[BI, HUI'DBI, KOHKYPCHI IIO

maremaTuke) http://www.maht-on-line.com

Wurteprner — npoekT «3amaum» http://www.prodlems.ru

Maremarnueckue 3TI0ab!I hitp:/www.etudes.ru

Marematuka  online  crnpaBouyHas ~ uHQopManmus B TOMOLIb  CTYAEHTY

http://www.manhtm.hl.ru
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https://www.google.com/url?q=http://www.prodlems.ru/&sa=D&ust=1492448548322000&usg=AFQjCNGSwMtQYcna9uCqkYlzYUQsorJXmw
https://www.google.com/url?q=http://www.bym/&sa=D&ust=1492448548303000&usg=AFQjCNEslyHXLz_Fs-YoQmbjOgE_0UbdEQ
http://www.manhtm.hl.ru/
https://www.google.com/url?q=http://www.maht-on-line.com/&sa=D&ust=1492448548320000&usg=AFQjCNHocqD1Qcpd0Rq4gOsIOd68aaV76w
https://www.google.com/url?q=http://www.bymath.net/&sa=D&ust=1492448548304000&usg=AFQjCNHD8CfmAR40KoxTGDjJKjuHNhuhsQ
http://www.exponenta.ru/educat/links/l_educ.asp#0
http://www.etudes.ru/
http://tasks.ceemat.ru/
https://www.google.com/url?q=http://comp-science.narod.ru/&sa=D&ust=1492448548311000&usg=AFQjCNFNFBqX39LOJ2S2RcSDQlHVnjYexA
https://www.google.com/url?q=http://comp-science.narod.ru/&sa=D&ust=1492448548311000&usg=AFQjCNFNFBqX39LOJ2S2RcSDQlHVnjYexA
https://www.google.com/url?q=http://graphfunk.narod.ru/&sa=D&ust=1492448548308000&usg=AFQjCNEAa2_7GWksb10C4sySo9lkTYIBBA
https://www.google.com/url?q=http://egwjrld.ipmnet.ru/&sa=D&ust=1492448548301000&usg=AFQjCNFmn-d4AimX5cQLZPYTz5HNAv0swg
https://www.google.com/url?q=http://www.math.ru/&sa=D&ust=1492448548298000&usg=AFQjCNH_qhBvgLE-Q-JidRwe1Sug8E50dA
https://www.google.com/url?q=http://mat.matematiks/ru&sa=D&ust=1492448548296000&usg=AFQjCNHgo0k2djzdFrYD-Clk_7rUqePSQg
https://www.google.com/url?q=http://mat.matematiks/ru&sa=D&ust=1492448548294000&usg=AFQjCNHxNfRX_XFt00Oh_mLwtT1rmLBf5A
http://mathsun.ru/
http://nsportal.ru/shkola/algebra/library/2012/09/13/rabochaya-programma-po-matematike-spo-1-kurs
http://nsportal.ru/shkola/algebra/library/2012/09/13/rabochaya-programma-po-matematike-spo-1-kurs
http://nsportal.ru/shkola/algebra/library/2012/09/13/rabochaya-programma-po-matematike-spo-1-kurs
http://onlinetetradka.ru/

22. MaTtemartuka B IIOMOIIb MIKOJIBHUKY U CTYJEHTY (TeCThl Mo MaTematuke online)_http://

www.mathtest.ru

23. Maremaruka Juisi IOCTYTAIOMuUX B By3bl  http://www.matematika.agava.ru

24, MareMaTH4eCKUE OJIMMITHAAbI U OJIMMITUAIHBIE 3anaun  http://www.zaba.ru

25. OBC Jlans https://e.lanbook.com/

OGy‘IaIOH_[I/IeCH C OTpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbA, B OTJIIMUUC OT OCTAJIbHBIX, UMCIOT
cBOM crienuduueckue OCOOEHHOCTH BOCIPHATHS, MepepaboTKH MaTepuasa, BBITTOJHEHHS
MIPOMEXYTOUHBIX M UTOTOBBIX (DOpM KOHTpOJs 3HaHWMK. OHM OOecreyMBarOTCA MEYaTHBIMU U
AJIEKTPOHHBIMU 00pa30BaTEIBHBIMH pecypcaMu (IIpOrpaMMbl, YU4eOHUKH, YdeOHBIE TOCOOUS,
MaTepHalbl Ui CAMOCTOSATENIbHON paboThl U T.1.) B opMax, alalTUPOBAHHBIX K OTPaHUYEHUSIM
WX 3I0POBbS U BOCIIPUATHUS HH(DOPMAITHIH:

JUISL JTALL C HapYIICHUSAMU 3PSHHUS:

- B ICYaTHOH (pOopMe yBETUUEHHBIM IIPHPTOM;
- B )OpMe 3JIEKTPOHHOTO JOKYMEHTa;

- B (hopme ayanoddaiina;

- B meyaTtHo# (hopme Ha si3bike bpaiins;

JUISL JTUIL C HApyIICHUSAMHE CITyXa:
- B IeYaTHOH opme;
- B )OpMe 3IEKTPOHHOTO JOKYMEHTa;

JUIS JTUIL C HAapyIICHUSMH OTIOPHO-/IBUTATEILHOTO amnmapara:
- B IeYaTHOH opme;

- B OopMe 3JIEKTPOHHOTO JOKYMEHTa;

- B (hopme ayanoddaiina;

JUISL JIUL C HEPBHO-NICUXWYECKUMHU HapyLIEHUSIMHU (pacCTpONCTBA ayTHUCTUYECKOTO
CIIEKTpa, HapyIIEHUs TICUXHUYECKOTO Pa3BUTHSI) PEKOMEHIYETCSl UCTIOIb30BaTh TEKCT C
WUTIOCTPALUSIMU, MYJIbTUMENIHbIE MaTepUabI.

4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHMUE JJUCHUIIJIMHbI
KoHTposib M oumeHka pe3yabTaTOB OCBOEHUS JUCIUIUIMHBI OCYIIECTBISETCS
mpenoaaBaTesieM B MpoIlecce MPOBEIEHUSI YCTHBIX (MMMCbMEHHBIX) OMPOCOB, TECTUPOBAHUS,
MUCHbMEHHBIX PadoT.

DopMbI U METObI
KOHTPOJIS1 M OLIEHKH
pe3yJbTATOB 00yUeHUs

PesyabraTrhl 00y4eHust
(oCBOCHHBIC YMEHUS1, YCBOCHHbIE 3HAHNS)
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https://www.google.com/url?q=http://www.zaba.ru/&sa=D&ust=1492448548334000&usg=AFQjCNGzNemWmHRyNgNo2ayZ5sUEZtxY2Q
https://www.google.com/url?q=http://www.matematika.agava.ru/&sa=D&ust=1492448548330000&usg=AFQjCNGHEBpVjuQGCsFhbfFqhPdf_0jkMA
https://e.lanbook.com/

1)

c(hOpMHUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHUKE
KaK 4aCTH MHUPOBOU KYJBTYPHI U O MECTE MAaTEMaTHUKHI
B COBPEMEHHOU ITUBUIIU3AIMH, O CITOCO0AX OIMMCAHMS
Ha MAaTEMATHYECKOM SI3BIKE SIBJICHUH PEATbHOTO MHPA;

OYEHKa pe3ylbmamoes
YCHIHbIX Onpocoe

2)

c(OpMUPOBAHHOCTb MIpEACTABICHUI 0
MaTE€MaTU4YeCKUX IMOHATUAX KaK O BaKHEHIINX
MaTE€MATHYECKUX MOJENSX, MTO3BOJIIOIINX ONUCHIBAThH
Y M3y4aTh Pa3HbI€ IPOLECCHl U SBICHUS; [IOHNMAaHHE
BO3MOKHOCTH AKCHOMaTHYECKOT O IIOCTPOCHHUSA
MaTEeMaTUYECKUX TEOPHI;

OYeHKa pe3ynbmanmos
VCMHbBIX ONPOCO8,
NPOBEPKA GbINOTHEHUS
KOHMPOIbHBIX pabom

3)

BJIaACHUEC MCTOAAMHU O0Ka3aTCJILCTB M aJITOPUTMOB
peuieHusd; YMCHUC HX TPHUMCHATL, MPOBOAWUTH
J0Ka3aTCIbHBIC PACCYXKIACHUA B XO0A€ PCHICHUA 3a1a4;

NPOBEPKA GbINOTHEHUS
KOHMPObHbIX pabom

4)

BIIQJICHUE CTAaHJAPTHBIMH IIPUEMaMHU PELICHUS
palMOHANBHBIX M MPPALMOHAIBHBIX, MOKA3aTEIbHBIX,
CTEICHHBIX, TPUIOHOMETPUYECKUX ypPaBHECHUH U
HEPaBEHCTB, MX CHCTEM; HCIIOJIIb30BAaHNE TIOTOBBIX
KOMITBIOTEPHBIX IIPOrpamMM, B TOM YHUCIE I TIOUCKA
IIyTH PEIICHUs] U WUIIOCTPALUN PELICHUsI YpaBHEHUI
Y HEPABEHCTB;

OYeHKa pe3y1bmamos
mecmupoganusl,
npoBEPKaA GbINOTHEHUS
NpOBEPOYHBIX padbom,
KOHMPONbHBIX pabom

s)

c(OpPMUPOBAHHOCTh TMPEACTABICHUH 00 OCHOBHBIX
MOHATHAX, WAEIX W MeToJaX MaTeMaTHYeCKOTro

OYEHKa pe3yibmamoes
YCNHbIX
onpocoe, mecmupoeaHnusl,
npoeepKa 6blNOJIHEHUA

aHaIu3a;
npO6EPOYHbLIX U
KOHMPOIbHBIX pabom
6) BiameHHWE OCHOBHBIMH MOHSTHSIMH O IUIOCKUX H
NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (Urypax, HxX
N OYeHKa pe3ylbmamoe
OCHOBHBIX CBOHCTBax; C(HOPMHUPOBAHHOCTb YMEHUS
VCMHBIX

pacro3HaBaTh Ha 4epTEXax, MOACIAX U B PEAIBLHOM
MHpe  TeoMeTpuyeckue  (urypsl;  IpUMEHEHHE
U3yYCHHBIX CBOMCTB TEOMETPUYECKUX (GUTYyp U
(hopMyI UIs pereHrst TeOMETPUYECKUX 3a/1ad U 3a7a4

(nuUcbMeHHbIX) ONPOCos,
mecmuposamnusl,
NpoBePKa GblNOJIHEHUS

KOHMPONbHBIX pabom
C MIPAKTUYECKUM COJEPKAHUEM;
7) chopMHUPOBaHHOCTH MPEACTABICHHH O Mpoleccax H
SIBIICHUSIX, MMEIOIIMX BEPOSITHOCTHBIM XapakTep, O
OYeHKa pe3ynbmamos

CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJIbHOM MUPE,
00 OCHOBHBIX TOHATHSAX JJIEMEHTAPHOH TEOpUHU
BEPOSITHOCTEH; YMEHMM HaxOIUTb U OLICHUBATh

YCMHbLX ONPOCOos,
npoeepKa 6blNOJIHEHUA

. N npoeepouHol pabomsi
BEPOATHOCTH HACTYIUIEHHUS COOBITMH B MPOCTEHIIMX
IIPaAKTUYECKUX CUTYaLMsIX u OCHOBHBIE
XapAKTEPUCTUKHU CIyYalHbIX BEJINYNH;
8) BIIQJICHUE HABBIKAMU HCIIOJIB30BAHUSA T'OTOBBIX OYeHKa pe3yibmamos

KOMIIBIOTCPHLIX IMPOI'paMM IIpU pCHICHUM 3aa4a4.

NPpAKmMu4eCcKoco 3arAamus
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